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NOTES FROM THE JOURNAL OF A BOTANIST IN 
EUROPE. 


BY W. G. FARLOW, M.D. 


PART I. SWEDEN. 


SweEDEN, and especially Upsala, is a sort of botanical Mecca, 
and, indeed, no one who has occasion to travel in the north of 
Europe would willingly refrain from visiting the tomb of Linnzeus. 

I reached this country by way of Copenhagen, which fine city, 
as well as Hamburg I was obliged to hurry through, taking 
merely a glimpse of the Botanical and Zoological Gardens. From 
Copenhagen I crossed over to Malmoe in Sweden, and took the 
train to the old university town of Lund, where the distinguished 
algologist, Agardh, is professor, as was his father before him. The 
town is, indeed, old and primitive: and from the astonishment of 
the natives one would suppose that 1 was the first American ever 
seen there. 

A pretty, but to me decidedly unintelligible chamber-maid 
managed after a while to understand that I wanted a room. 
Unfortunately, there was no lock to the door, and servant after 
servant entered the room without going through the ceremony of 
knocking, and inspected me and my luggage. At length, a waiter 
appeared who spoke a little German and from him I learned that 
Prof. Agardh was in the city. With a porter to carry my large 
package of alge, I made my way to his house, before the door of 
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which, and in the entries, juniper twigs were spread, a universal 
custom in Sweden. I found the professor at home and expecting 
me. In personal appearance he is tall, and, as they say, aristo- 
cratic looking (in fact he is called ‘Lord Agardh” by the stu- 
dents) ; he has bright twinkling eyes and a white mustache. He 
speaks and writes English remarkably well. He is a member of 
the Reichstag, and so goes to Stockholm in the winter. His herba- 
rium, with the exception of the largest species, is in his private 
house. The larger specimens are kept at the building in the new 
botanical garden. An examination of the specimens I had 
brought was preluded by an invitation to take a glass of Cognac 
and soda-water, a favorite beverage in this region. My valise 
being unpacked, we set to work. Amongst the lot were several 
plants new to him from America, and some entirely new, particu- 
larly amongst my Oregon and California species ; but this is hardly 
a proper time to notice new species. He seemed to be particu- 
larly interested in a specimen of Pikea Californica, which plant he 
had never seen, although he had himself added other members to 
the genus. A Chordaria from Oregon, supposed by Agardh to be 
new, I have since discovered, from an examination of the Ruprecht 
collection in St. Petersburg, to be C. abietina of Ruprecht, still 
unpublished. 

The botanical department of the university is under the direc- 
tion of Professor Agardh, assistant Professor Areschoug, nephew 
of the professor of the same name at Upsala, and Dr. Berghen, 
privat-docent, who has more especially studied mosses and was 
associated with Professor Theo. Fries of Upsala in his Spitz- 
bergen journey. Dr. Areschoug speaks very little English, but 
delightfully slow German. Dr. Berghen speaks both English and 
German. He is going to New Zealand next year, and is to return 
by way of California. 

The old botanical garden opposite the cathedral is now changed 
into a pleasure ground. The new garden is yet in its infancy, 
but the hot-houses are on a scale not to be seen in any American 
university. It seems strange to me that in these cold northern 
countries, among a comparatively poor people, the universities 
are provided with gardens and hot-houses which, if they belonged 
to most American universities, would be considered something 
wonderful. In fact, except in Berlin and Munich, I have seen 
no garden in Germany, so far as the hot-houses are concerned, 
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equal to those at Lund. Near the entrance of the garden is a 
brick building containing a lecture room, laboratory, and herba- 
rium. In passing through the hall a most decided and congenial 
aroma of seaweed was perceived. It appears that Professor 
Agardh keeps a woman pretty constantly employed in soaking out 
and mounting rough-dried specimens. During my visit, she was 
engaged on a lot of alge sent by Dr. Ferd. Miller of Australia, 
and, as I entered the room, she was fishing up a specimen of Pha- 
celocarpus Labillardieri. In this building are kept large specimens 
of Ecklonia, Macrocystis, Durvillwa, etc., several feet long, 
mounted on very*thick card-board. That is certainly the only 
way of getting any idea how such plants really look. 

Lund lies in the large plain of Sarnia, with mountains visible in 
the distance. This is decidedly the most fertile part of Sweden, 
and the grain crop is very large. I made an excursion with Dr. 
Berghen to a place called Vogelsang, made classic by the visits 
of Linnzus. The meadows and knolls were very beautiful with 
centaureze and orchids, and farther off one could see the grain 
fields brilliant with the usual amount of poppies, chrysanthemums, 
and bachelor’s buttons, the characteristic ‘* corn-weeds” of Europe. 

From Lund to Stockholm is a rather long journey, particularly 
if one has lately been travelling in Germany. The botanists of 
Stockholm were all away for the vacation. So, after visiting the 
museum and galleries, which, although good, are not remarkable, 
and enjoying for a day or two this picturesque and agreeable city 
and its surroundings, I went on to Upsala, in the slowest train I 
ever saw. Upsala is not so beautifully situated, but is in most 
respects more interesting than Lund. The number of students is 
fifteen hundred, three times as great as at Lund. Many of the 
students are poor and are obliged to spend the vacations in 
Upsala, only returning home at the completion of their studies. 
They are divided according to the nations or provinces of Sweden, 
each of which has a club house, that of the Stockholm-nation 
being the finest. Each nation has also a lot and monument in the 
cemetery, and most of the students who die at Upsala are buried 
there, as it is a long journey to some of the provinces. In fact, 
Americans who judge of European distances from Great Britain 
and Germany are astonished at the size of Norway and Sweden. 
Professor Schibler of Christiania told me that it was half as far 
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from Christiania to the northernmost point of Norway as from 
Christiania to Rome. 

On my arrival I called at once on the venerable Professor Fries. 
I found him at home, surrounded by his children and grand- 
children, assembled to celebrate his seventy-eighth birthday. Only 
one of his family was absent, a son who lives in Florida. He 
welcomed me warmly, and regretted that he was too feeble to show 
me Upsala. He spoke German, but so slowly that it was difficult 
to follow him. His daughters spoke English; the youngest, who 
is unmarried, very well. He wears the traditional long black coat 
and skull-cap, and has the venerable appearance and benign ex- 
pression, which is shown in the photograph of himself and the 
amiable Madame Fries, which I remember in Professor Gray’s 
collection. Professor Fries directed me to the college building 
where his son resides, and told me that he would be glad to act as 
my escort in Upsala. The way to the laboratory was through 
very classic grounds. Just back of the castle is the Library, Car- 
olina Rediviva, with an avenue to the right leading to the Obelisk 
and the Cathedral. Here are some fine trees, and it has been the 
favorite walk of many distinguished professors. Back of the 
library is a large grove with a cemetery in which are buried Wahl- 
enberg and Thunberg. In the grove and cemetery are a number 
of Runic monuments, and through the centre of the grove runs a 
broad avenue to the laboratory, in the second story of which sev- 
eral of the professors have suites of rooms. Not finding Professor 
Fries at home I called again the next morning. 

The younger Professor Theodore Fries, stout and robust, and 
not the least like his father in personal appearance, kindly offered 
to be my guide in the city. The situation of Upsala is bleak and 
even dismal, a single hill on which stands the cathedral, castle 
and university buildings, in the midst of a wide plain. The 
cathedral, an ancient brick structure, has no great claims to 
beauty, but is chiefly interesting on account of the tombs and 
relics contained in it. The tomb of Gustav Vasa is the lion of 
the place, but to all naturalists the tomb of Linnzus, of black 
marble with a medallion, is the chief attraction. The design is 
simple, and in striking contrast to the elaborate sculptures sacred 
to the memory of some very noble but now completely forgotten 
individuals. In front of the cathedral is a promenade respected 
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by the inhabitants as the favorite resort of the professors. The 
promenade ends at the library, the first of the university buildings, 
back of which, and separated from it by a grove in which are 
stones with curious Runic inscriptions, is a large building con- 
taining the university laboratories. Close by is the Botanical 
Garden, where strangers are shown Linnzeus’s myrtle, which is still 
kept alive for the purpose of supplying travellers with relics. In 
this way the more valuable mementoes of Linnzeus are preserved 
from the ravages of curiosity hunters. In the hall of the herba- 
rium building is a marble statue of the father of botany, in a 
s.tting posture, by Bystrom. The expression of the face is, ex- 
tremely beautiful, but unfortunately not very much like Linnezeus, 
if we are to trust the portrait at Stockholm, which was considered 
an excellent likeness. Professor Areschoug, best known by his 
algological writings, resides close to the garden. He is a rather 
short, thick-set man, and in his method of study is decidedly Ger- 
man. His collection of microscopic preparations of alge is large, 
and the preparations are beautifully mounted. 

Linnzeus’ city house, at the old Botanic Garden, is still to be 
seen, nearly unaltered, but it contains no relics of its distinguished 
owner. ‘There are some, however, at his country house at Ham- 
marby, five miles from town, and in the little building near it which 
contained his herbarium and museum. A good idea of these and 
of all the souvenirs of Linnzeus is to be had from a series of fif- 
teen small photographs, with an accompanying sheet of letter 
press, which were published a few years ago, and are still on sale. 
The collection was advertised at the time in most of the botanical 
journals, is not expensive, and could readily be obtained, I pre- 
sume, by those who would be interested in these memorials. A 
visit to Upsala is incomplete without an excursion to the tombs of 
Thor, Frei and Odin, three mounds a short distance from the 
town. To make the scene more impressive, the Swedish urchins 
roll over and over down the mounds for a slight gratuity. Ata 
restaurant near by, one is also expected to drink mead out of 
horns mounted with silver and inscribed with the names of princes 
and nobles who drank heavily from them in days of yore. 
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ORNITHOLOGICAL NOTES FROM THE SOUTH. 


BY C. HARTE MERRIAM. 


I. SOUTH CAROLINA. 


Tue town of Aiken is situated in the dry, sandy ‘‘ Pine Barrens” 
of southern South Carolina. It is a great resort for invalids (es- 
pecially for those suffering from pulmonary diseases), the climate 
being dry and healthful. It is the highest point on the Charles- 
ton railroad, having an altitude of over six hundred feet, and there 
are no streams or swamps in the vicinity. There is no water near 
excepting an exceedingly small stream which flows into a little 
pond two miles distant, the outlet of which empties into several 
larger ponds between Graniteville and Langley, five and eight 
miles west of the town. 

The woods, which consist mainly of pine trees, abound with 
bright green lizards (Anolius Carolinensis), which, like the cha- 
meleon, possess the power of changing their color to a greenish- 
yellow and a dark reddish-brown. There is also another species 
of lizard (Scleroporus undulatus), which somewhat resembles the 
‘*horned toad” of our western plains; it is longer, however, and 
more slender and its throat and the sides of its belly are of a bright 
metallic greenish-blue color. Both of these species run about on 
old logs and rail fences and seem to take especial delight in climb- 
ing among the fragrant jessamines (Gelsemium sempervirens), 
which are very abundant in some parts of the woods. When dis- 
turbed they generally take to some tree, which they climb with 
astonishing rapidity; the back of the latter species so closely 
resembles the bark as to be scarcely distinguishable from it. 

To the entomologist, Aiken may prove a more fruitful locality 
than to the ornithologist, since there are many bright colored and 
beautiful species of butterflies; but even these lose their attrac- 
tions when compared with the endless varieties and curiously 
formed species of Coleoptera. One species of the latter in partic- 
ular (Phaneus carnifex) reminds us of the Brazilian beetles ; it is 
about three-quarters of an inch long, is of the brightest green color, 
and has a large reddish violet shield on the fore part of its back, 
out of which grows an immense horn that hangs over the back. 
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Now, after having given the readers of the NATURALIST a gen- 
eral idea of the locality, I will proceed to consider my more par- 
ticular friends, the birds. 

Arriving at Aiken on the 14th of March, I commenced collecting 
on the same day, and remained there three weeks, during which 
time one hundred and fifty-three specimens were prepared. Owing 
to the unusual tardiness of the season, many, and in fact most, of 
the spring birds had not arrived up to the time of leaving. About 
the 14th of March, I found the yellow-rumped warbler (Dendreca 
coronata) very abundant: on the 17th the pine-creeping warbler 
(D. pinus) first made its appearance, after which time it was quite 
common ; it was very appropriately named the pine-creeping war- 
bler, as I never, except on one occasion, saw it alight, even for an 
instant, on anything but a pine tree; here it would sit by the hour 
and warble out its sweet song. On the 21st, I heard a delicate 
chirp. above my head, and, looking up, saw a small bird on the 
top of one of the tallest pine trees; it was too high to be recog- 
nized, so I shot it, and found to my great delight that it was the 
yellow-throated warbler (D. Dominica). The black and white 
creeper (Mniotilta varia) was seen on the 18th, from which time 
afterwards it was common. <A few Maryland yellow-throats (Geo- 
thlypis trichas) arrived on the 31st, but were not numerous. The 
hermit thrush (Turdus Pallasii) and the robin (Planesticus migra- 
torius) were quite plentiful when I arrived. Mocking birds (Mi- 
mus polyglottus) did not become numerous until about the 25th, 
after which time they ‘fairly filled the air with their rich medley 
of inexhaustibly varied notes, the singers leaping in restless 
ecstasy from branch to branch, with drooping wings and spread 
tail, or flitting from thicket to thicket as they sang.” I observed 
but one ecat-bird (Galeoscoptes Carolinensis) and that was on the 
4th of April; the brown thrush or long-tailed thrasher (Harpo- 
rhynchus rufus) was very common on and after March 19th. 

I shot a pewee or pheebe bird (Sayornis fuscus) on the 15th, 
after which time they were often seen. Our common kingbird, or 
beebird (Tyrannus Carolinensis) arrived on the 4th of April, 
when it immediately commenced its usual noisy abuse of all the 
other species, both large and small, especially the former. On 
the 22d, I shot one blue-headed vireo ( Vireo solitarius), which was 
the only one seen; the white-eyed vireo (V. Noveboracensis), how- 
ever, was quite common on and after the 27th. The great Carolina 
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wren (Thryothorus Ludovicianus), though a resident, was first ob- 
served about the 27th, after which time its pleasant song was often 
heard. The blue-gray gnatcatchers (Polioptila cwrulea) arrived 
on the 21st, and soon became very common; the ruby-crowned 
kinglets (Regulus calendula) appeared on the same day, and were 
equally numerous. Rough-winged swallows (Stelgidopteryx serri- 
pennis), in large numbers, arrived about the 22d. Hawks of all 
kinds were rare; one fish hawk (Pandion Carolinensis) was ob- 
served at Langley’s Pond eight miles below here, and occasionally 
a Buteo was seen sailing above Aiken, but too high for the spe- 
cies to be determined. Bluebirds (Sialia sialis) were quite plenti- 
ful and were probably resident ; they commenced nesting about the 
Ist of April, as did the blue jays and Carolina chickadees. I shot 
one loggerhead shrike (Collurio Ludovicianus) ; this species was 
quite rare. The common yellow bird (Chrysomitris tristis) was 
occasionally met with, and the pine finch (C. pinus) was very 
abundant. Chipping sparrows (Sp/zella socialis) were very plenti- 
ful, as were the field sparrows (S. pusilla), song sparrows (Melo- 
spiza melodia), white-throated sparrows (Zonotrichia albicollis), 
black or common snowbirds (Junco hyemalis), and the bay-winged 
bunting (Pooecetes gramineus). 

The following is a list of the birds observed at Aiken, South 
Carolina, between March 14th and April 5th, 1875. 

Turdus Pallasii Cab. (Hermit Thrush), abundant. 9 spns. procured. 

Planesticus migratorius Linn. (Common Robin), common. 

Mimus polyglottus Boie (Mocking Bird), arrived about March 25th,common. 1 spn. 

Galeoscoptes Carolinensis Baird (Cat Bird), arrd. April 4, rare. 

Sialia sialis Baird (Bluebird), abundant. 2 spns. 

Regulus calendula Licht. (Ruby-crowned Kinglet), arrd. Mar. 21st, abundant. 6spns. 

Polioptila cerulea Sclat. (Blue-gray Gnatcatcher),arrd. March 21st, common. 4spns. 

Lophophanes bicolor Bonap. (Tufted Titmouse), very numerous. 12 spns. 

Parus Carolinensis Aud. (Carolina Chickadee), common. 4 spns. 

Sitta Carolinensis Gmelin (White-bellied Nuthatch), not common, 2 spns. 

Sitta pusilla Latham (Brown-headed Nuthatch), rare. 2 spns. 

Certhia Americana Bonap. (Brown Creeper), rather common. 2 spns. 

Thryothorus Ludovicianus Bonap. (Gt. Carolina Wren), not common. 2spns. 

Geothlypis trichas Cab. (Maryland Yellow-throat), not common. 1 spn. 

Dendreca coronata Gray (Yellow-rumped Warbler), very common. & spns. 

Dendreca pinus Baird (Pine-creeping Warbler), arrd. March 17,common. 18 spns. 

Dendreeca Dominica Baird (Yellow-throated Warbler), March 2Ist,rare. spn. 

Stelgidopteryx serripennis Baird (Rough-winged Swallow), arrd. March 22, common. 

2 spns. 
Vireo Noveboracensis Bonap. (White-eyed Vireo), arrd. March 27, very common. 3 

spns. 
Vireo solitarius Vieill. (Blue-headed Vireo), arrd. March 22, rare. 1 spn. 
Collurio Ludovicianus Baird (Loggerhead Shrike), rare. 1 spn. 
Chrysomitris tristis Bonap. (Yellowbird), not common. 2 spns. 
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Chrysomitris pinus Bonap. (Pine Finch), very abundant. 9 spns. 
Poecetes gramineu’s Baird (Bay-winged Finch),common. 3 spns. 
Zonotrichia albicollis Bonap. (White-throated Sparrow), abundant. 6 spns. 
Junco hyemalis Sclat. (Snowbird), common. 2 spns. 

Spizella pusilla Bonap. (Field Sparrow), common. 2spns. 

Spizella socialis Bonap. (Chipping Sparrow), common. 2 spns. 

Melospiza melodia Baird (Song Sparrow), common. 2 spns. 

Melospiza palustris Baird (Swamp Sparrow), rather common. 1 spn. 
Cardinalis Virginianus Bonap. (Redbird), common. 6 spns. 

Pipilo erythrophthalmus Vieill. (Chewink), common. 3spns. 

Ageleus pheeniceus Vieill. (Red-winged Blackbird), not common. I spn. 
Sturnella magna Sw. (Meadow Lark), not common. 

Cyanura cristata Sw. (Blue Jay). common. 4 spns. 

Corvus ossifragus Wilson (Fish Crow), not common. 

Tyrannus Carolinensis Baird (King Bird), arrd. April4,common. Ispn. 
Sayornis fuscus Baird (Pewee), common. 5 spns. 

Ceryle alcyon Boie (Belted Kingfisher), rare. 

Picus villosus Linn. (Hairy Woodpecker), rare. 1 spn. 

Picus borealis Vieill. (Red-cockaded Woodpecker), rare. 1 spn. 
Sphyropicus varius Baird (Yellow-bellied Woodpecker), common. 4 spns. 


Melanerpes erythrocephalus Sw. (Yellow-bellied Woodpecker), not common. I spn. 


Colaptes auratus Sw. (Yellow-shafted Flicker), common. 2spns, 
Hypotriorchis columbarius Gray (Pigeon Hawk), rare. 1 spn. 
Tinnunculus sparverius Vieill. (Sparrow Hawk), not common. 1 spn. 
Cathartes aura Ilig. (Turkey Buzzard), common. 1 spn. 

Cathartes atratus Lesson (Black Vulture), not common. 

Zenedura Carolinensis Bonap. (Common Dove), common. 2 spns. 
Ortyx Virginiauus Bonap. (Common Quail), abundant. 1 spn. 
Butorides virescens Bonap. (Green Heron), not common. 1 spn. 
AXgialitis vociferus Cassin (Kildeer), not common. 

Philohela minor Gray (American Woodcock), rare. 

Tringoides macularius Gray (Spotted Sandpiper), not common. 


BOTANICAL OBSERVATIONS IN WESTERN WYOMING. 


BY DR. C. C. PARRY. 


No. 1. 


Havine been connected with the exploring expedition of Captain 
W. A. Jones into Northwestern Wyoming during the past season 
(1873), the botanical results have proved of such unexpected in- 
terest that I have obtained the permission of Captain Jones to 
anticipate the more detailed official report by preparing for imme- 
diate publication a brief sketch of the general botanical features 
of the region passed over, with notices of rare plants and descrip- 


tions of new species collected on the route. 


Fort Bringer 10 Camp Brown. Leaving the point of rendez- 
vous at Fort Bridger on the 12th of June, our route followed a 
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northeasterly course over Green River basin, thence skirting along 
the southern spurs of the Wind River range. The main conti- 
nental divide was crossed at South Pass. From this point fol- 
lowing a more direct northerly course we reached Camp Brown 
in the Wind River valley on July Ist. 

The chief botanical interest on this portion of our route was 
comprised in the many suggestive associations with the early dis- 
coveries of Nuttall nearly forty years previous. Though this 
route has been repeatedly traversed by exploring parties, lying 
in fact on the well-beaten track of western emigrant travel pre- 
vious to the construction of the Pacific Railroad, not a few of the 
plants then collected and described have remained up to this 
time desiderata in herbaria. 

Unusually copious spring rains previous to our journey had 
freshened the vegetation of these usually arid tracts, so that our 
necessarily slow and tedious marches, encumbered by a heavily 
laden wagon train, were enlivened (at least to the botanist) by 
unwonted verdure. Even the repulsive ** sage plains” and “ grease 
wood” flats, so monotonous and forbidding to the ordinary trav- 
eller, yielded up unexpected treasures of rare plants. Among 
these the evanescent annuals were in great profusion, including 
Cleome aurea Hook., Calyptridium roseum S. Watson, Gnothera 
Andina Nutt., @nothera seapoidea Nutt., Astragalus Geyeri Gray, 
Astragalus pictus Gray, Chenactis Douglasii H. & A., Plantago 
Patagonica Jacq., Gilia inconspicua Dougl., and Oxytheca dendro- 
idea Nutt. In the moist grassy valley of Little Sandy were also 
found quite abundantly Capsella divaricata Walp. and Gentiana 
humilis Stev., heretofore overlooked by collectors in this region. 

Of perennial plants, serving somewhat to relieve the prevalent 
and monotonous growth of Artemisia, Tetradymia and Linosyris, 
comprising what is popularly known as ‘wild sage,” and the 
equally forbidding Chenopodiaceous shrubs confounded under the 
common term of * grease-wood,” may be noted several species of 
Astragalus including A. Purshii Dougl., A. lotiflorus Hook, A. 
glareosus Dougl., A. junceus Nutt., and now collected for the first 
time since Nuttali’s original discovery, A. pubentissimus Nutt. 
and A. flavus Nutt., the former a not uncommon roadside plant, 
and the latter quite abundant along the margins of dry water- 
courses, at the foot of steep clay buttes. 

On gravelly knolls adjoining Green River still another inter- 
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esting Nuttallian plant was rediscovered, Tanacetum Nuttallii 
Torr. & Gray, and growing in close proximity with this was 
found Vesicaria Alpina Nutt., both probably near the original 
station of Nuttall. 

Nearly everywhere over this district in exposed situations we 
meet with Hriogonum ovalifolium Nutt., forming dense silvery 
cushions, its close globular heads of flowers exhibiting a great 
variety of tints from pure white to dark brown. Almost equally 
abundant on gravelly slopes also occur Aplopappus acaulis Gray, 
and Astragalus simplicifolius Gray, presenting a neat contrast 
of colors in their bright yellow and blue flowers, resting in mats of 
dark green and silvery foliage. 

Quite constantly associated in growth with Astragalus flavus 
Nutt. is a showy asteroid plant with large white flowers, disposed 
in flattened summits surmounting the dull colored tomentose leaves. 
This plant, according to Dr. Gray, is closely allied to or perhaps 
identical with the Xylorhiza villosa Nutt. (Aster Xylorhiza Torr. 
& Gray). In view of the discrepancy in many respects between 
this plant and that described by Nuttall, Dr. Gray has thought 
proper to characterize it as a new species, Aster Parryi. 

Among other plants worthy of note in this district may be 
enumerated Delphinium Menziesii DC., Sisymbrium junceum 
Bieb., Viola Nuttailii Pursh, Cymopterus montanus Nutt., Cym- 
opterus Fendleri Gray, Antennaria dimorpha Nutt., Artemisia 
pedatifida Nutt., Phlox longifolia Nutt., Phlox canescens Torr. & 
Gray, Castilleia parviflora Bong., Pentstemon humilis Nutt., and 
Gilia pungens Benth. 

On reaching the higher ground forming the eastern rim of the 
Green River basin, which leads by an easy pass, at an average ele- 
vation of seven thousand feet above the sea level, from the Pacific 
to the Atlantic slope, the prevalent desert growth gives place to 
a vegetation partaking of a sub-alpine character. This district 
comprises the botanical localities designated by Nuttall as “ dry 
and lofty hills in the central range of the Rocky Mountains.” 

Here accordingly we again come within the range of these early 
discoveries in re-collecting such choice plants as Draba Alpina L., 
var. densifolia, Lepidium montanum Nutt., Trifolium Andinum 
Nutt., Trifolium gymnocarpon Nutt., Astragalus campestris Gray, 
Oxytropis lagopus Nutt., and Phlox bryoides Nutt. 

Here also we meet for the first time, probably near its south- 
eastern limits, the interesting Lewisia rediviva Pursh. This 
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becomes much more abundant farther north in the Wind River 
valley, and we were thus afforded an opportunity to observe this 
plant through its flowering and fruiting stages, extending from 
the latter part of June to the middle of July. After this latter 
period its matured capsules are detached and blown away, leaving 
no trace of the plant exposed to view, till the following spring 
develops the rosette of radical leaves, by which the Indians are 
guided in procuring their supplies of this palatable and nutritious 
root. Recent attempts have been made to introduce this showy 
plant into our gardens, where it would prove quite an acquisition. 

Shrubbery is here represented mainly by Rosacew, including 
Amelanchier Canadensis Torr. & Gray, Potentilla fruticosa L., 
Purshii tridentata DC., Ribes cereum Dougl., but we look in vain, 
in apparently favorable localities, for the forms so well known in 
the mountain range farther south in Colorado of Ribes deliciosus 
Torr., Cercocarpus parvifolius Nutt., or Jamesia Americana Torr. 
& Gray. 

The scanty pine growth includes chiefly Pinus flexilis James, 
with an occasional clump of Abies Douglasii Lindl., and Juniperus 
Virginiana L. 

The southeastern spurs of the Wind River range present a suc- 
cession of steep, grassy slopes agreeably interspersed with pine- 
clad ridges. Through numberless channels the mountain streams 
collect their summer tribute of melted snow, and cleave their way 
to the lower valleys through deep gorges, disclosing in steep mural 
faces the structure and succession of the underlying, highly in- 
clined, rocky strata. The lower undulating slopes, forming the 
natural divides between the numerous watercourses tributary to 
the main valley of Wind River, form irregular ridges often pre- 
senting smooth tabled summits, bedded with rich grasses inter- 
spersed with gaily colored flowers. Conspicuous among the latter 
are the bright golden-yellow heads of Balsamorhiza Hookeri 
Nutt., and Balsamorhiza sagittata Nutt., growing promiscuously, 
the close similarity of their flowers being curiously contrasted 
with their diverse foliage ; even in the latter case, however, a ten- 
dency to assimilate (perhaps due to hybridization) is occasionally 
observed, in which the sharply hastate leaves of the latter species 
are irregularly gashed to resemble forms of the other. Besides 
these everywhere obtrusive forms, we may also note as character- 
istic of this district Geranium Fremontii Torr., Arenaria congesta 
Nutt., Arenaria Hookeri Nutt., Astragalus campestris Gray, Oxy- 
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tropis campestris L., Lupinus sericeus Pursh, Hedysarum Mack- 
enzii Rich., Hriogonum flavum Nutt., and Calochortus Gunnisoni 

Watson. On all the high rocky ridges of this section a charming 

variety of Phlox Douglasii Wook. is met with, forming close, flat- 

tened cushions, and a profusion of pure porcelain-white fragrant 
flowers. 

Along the borders of streams, with the prevalent willow growth, 
we find Betula occidentalis Hook., Alnus incana Willd., and in the 
larger valleys Elwagnus argenteus Nutt. 

On the steeper mountain slopes, before alluded to as presenting 
an agreeable alternation of meadow and woodland, the smooth 
grassy expanses of the higher elevations, reaching an altitude of 
nine thousand feet above the sea level, reveal a distinctly subal- 
pine vegetation. We accordingly here encounter such well known 
forms as Saaifraga nivalis L., Eritrichium aretioides DC., Pole- 
monium confertum Gray, Lloydia serotina Reich., while appar- 
ently more distinctly characteristic of this particular range we 
note Townsendia spathulata Nutt., Townsendia scapigera D. C. 
Eaton and Bupleurum ranunculoides L. 

In the wooded districts Pinus flevilis is irregularly mingled with 
Pinus ponderosa and Abies Douglasii, while Pinus contorta forms 
the almost exclusive growth of the interior ridges and alpine 
valleys. After passing the first series of steep ridges, which gen- 

erally present an abrupt escarpment towards the main axis of the 
range, the interior valleys are spread out in the form of irregular 
basins, bordered by deep pine woods. Within these timbered 
recesses we occasionally encounter small grassy parks, or alpine 
bogs occupied by a close, clumpy growth of willows. Through 
these, course clear mountain streams generally hidden from view 
by overhanging vegetation. During the season of melting snow 
in the early summer months, these meadows frequently conceal 
treacherous bogs greatly impeding travel, while small ponds and 
occasional permanent lakes are not infrequent. In this variety of 
surface exposure, limited in every direction by irregular, rocky 
ridges, variously set off with extensive snow drifts, we have all 
the conditions of a most attractive mountain flora. 

We accordingly find here in somewhat confused association the 
following plants :—Draba Alpina L., Lupinus ceespitosus Nutt., 
Hedysarum boreale Nutt., Astragalus Alpinus L., Oxytropis cam- 
pestris L., Oxytropis viscida Nutt.? (or a species near it), Sedum 
stenopetalum Ph., Sedum rhodanthum Gray, Actinella grandiflora 


; 
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T. & G., Antennaria dioica L., Senecio lugens Rich., Kalmia 
glauca L., Synthyris plantaginea Benth., Mertensia paniculata 
Dougl., Gilia nudicaulis Gray, Androsace septentrionalis L., Prim- 
ula Parryi Gray, Gentiana humilis Stev., Phacelia sericea Gray. 
In succeeding articles the flora of the Owl Creek range and of 
the high mountain district between the Big-Horn and Yellowstone 
basins will be noticed. 


ANIMAL LIFE OF THE CUYAMACA MOUNTAINS. 


BY DR. J. G. COOPER. 


Wuey collecting at San Diego Bay in the spring of 1862, I much 
regretted that the severe floods of that noted season so broke up 
the roads into the mountains, that I could not get up to them with 
the necessary materials for making a full collection of the animals 
and plants. I then supposed that the greater moisture and large 
forests of the mountains would favor the existence of numerous 
species as yet uncollected within the Union, if not entirely new. 
I was disappointed in not finding more of them near the coast, and 
attributed their absence to the barrenness of the country, and want 
of trees, essential to many species. I supposed also that some of 
the Mexican or Lower Californian species said to be found near 
the boundary must exist there. 

My late trip through the mountains, has, however, satisfied me 
that the animals, like the plants, are comparatively few in species, 
and mostly of northern forms. It is possible that, somewhat later, 
stragglers from Lower California might appear among birds and 
insects, but I was then so near the end of the spring migration, 
in this latitude, that no common visitors are likely to have escaped 
notice. As to the non-migratory animals, they have evidently been 
rendered very scarce by the want of water over most of the range, 
even in early spring and in an average rainy year like the past. 
Those that drink could find water in the fall only at intervals of 
ten to twenty miles, where they must fall an easy prey to the In- 
dians who live at these localities. 

The birds, reptiles, insects and mollusca, are however less de- 
pendent on a water supply than mammals, as the former can obtain 
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enough from rain and fogs, while the lower classes frequently 
remain torpid during unusual droughts.* 

The mammals seen were very few. The grizzly bear (or perhaps 
a different species called the cinnamon bear) is said to occur 
rarely. The skunks, the most frequently noticed of the small 
carnivora, did not make their presence known, and I heard ten 
years ago, that the dry seasons preceding had nearly exterminated 
them in the low country. ‘The other small carnivora are still more 
scarce, their usual prey, the Rodentia, having disappeared. 

Wild cats are not rare about the highest peaks, and a skin I saw 
was only a young of the common Lyna rufus, var. maculatus. I 
heard formerly of long-tailed spotted cats being found in these 
southern ranges, but if the Felis eyra or Felis onza have ever 
reached them by crossing the deserts eastward, they have become 
now exceedingly scarce, through starvation or from being hunted. 
Cayotés (Canis latrans) are scarce, and I heard nothing of foxes. 

Of Rodents, the almost universal Spermophilus Beecheyi was so 
scarce in the mountains, that I saw only two, both near streams at 
four thousand feet altitude. ‘They are, however, common near 
river-beds along the coast, though less so than formerly. I saw a 
small spermophile near Julian which may have been S. lateralis, or 
anew species, obtained by me at Fort Mojave. 

The largest of our tree squirrels, found on the San Bernardino 
range (Sciurus leporinus), is absent, as well as all its arboreal 
allies. I saw none of the numerous and destructive murine bur- 
rowers, nor any bats, but a longer residence might furnish these in 
some spots. Of the Hare family I saw only a few; Lepus Califor- 

nicus in the foot-hills, and LZ. Audubonii once about two thousand 
feet up.7 

Deer, requiring much water, are very scarce, while the moun- 
tains are too rough for the antelope, and too much wooded for the 
mountain sheep, though both of these may occur not far away. 

On account of the scarcity of carnivorous animals, certain kinds 


* The complete drying up of the streams from this range, at times, is shown by the 
absence of fish. Trout and sticklebacks are found no nearer than Warner’s Pass fifteen 
miles north of San Felipe at the head of San Luis Rey river. 

t The fading of Lagomys princeps, the ‘* Little Chief Hare,” by Mr. Gabb, on a moun- 
tain in Lower California ten thousand feet high and near the boundary line, is a prob- 
lem in zoology not easily solved, as this animal could not have reached there from the 
north under the present climatic conditions, since it does not come lower down on the 
Sierra Nevada in latitude 39° than six taousand feet (see Proceedings of the Academy 
of Natural Sciences, Philadelphia, 1868). 
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of small and prolific species become very 
two rainy years. Hares and rabbits may 
dreds at a time, 
birds show the same 
abundant. ‘Two very dry years preceded 


3inpsS.—Of these I give alist, with such notes 


shinned hawk (Accipiter fuscus), not rare ; 


find any nests nor shoot a specimen. It seems to be th 
this region, though the western red-tail (2. montanus) 
Swainsonii seen. 

Golden eagle (A 
cunicularia), not found much above the foot-hills. 

t Harris’ woodpecker (Picus Harrisii), a common s} 


California woodpecker ( 


t Lewis’ woodpecker (M. torqguatus), not uncommon 


breed. 


+ Oregon swift (Chetura Vauvii) seen at the old miss 
26th, and may perhaps summer in the mountains. 


perhaps in these.] 
t+ Poor Will (Antrostomus Nuttallii), heard at Cajon 


these birds near San Francisco as early as March 20th 

(Tyrannus verticalis and T.v 

throated flycatcher (Myiarchus Mexicanus), not rare 
(uy 


t Little flyeatcher (Lmpidonax pusillus), and probal 

not numerous up to 4,500 fee 

hickets; 

western bluebird 
(Geothlypis trichas), common about moist thickets. 

t Macgillivray’s warbler (G@. Mucgillivrayi), not so 

orange-crowned warbler (Helminthophaga celata), abu 


altitude, and probably remains all summer. 


were 
grescens, Audubonii, estiva); Audubon’s probably bu 
it does at 6,000 to 7,000 feet in latitude 39°; black-capp 


1869, and Proceedings California Academy Science, v, 


and the California quail as well as other resident 
‘apid increase in such years, when food is 


all these animals had become quite scarce.* 
S$ as seem requisite. 
were not found by me in the lower country from January to May, 1862.) Turkey buzzard 
(Cathartes aura), chiefly seen near base of mountains; prairie falcon (#. polyagrus) 


seen once or twice; sparrow hawk (Tinnunculus sparverius), quite common; sharp- 
; brown hawk (Buteo insignatus), very com- 


mon from the base to the mines, 4.500 feet altitade, and always prized, but U did not 


Squirrel hawk (Archibuteo ferrugineus) 
marsh hawk (Circus Hudsonius), at almost every meadow or low plain. 
quila Canadensis), seen rarely ; great horned owl (Budo Virginianus 


seen or heard on all parts of the route where any trees exist; 


(Melanerpes formicivorus), yery common, probably up to the 


highest summits, but not down to the mésa, chiefly in the oaks. 
ins; red 


shafted flicker (Colaptes Mexvicanus), abundant almost every where 
bird (Selasphorus rufus), observed April 28th, at 3,800 feet altitude, where they probably 
Anna humming-bird (Calypte Anna), quite common along the route. T 


were perhaps other species but I did not identify them. 
ion, migrating northward, April 


(Panyptila melanoleuca) breeds in the Santa Anna mountains, fifty miles north, and 


. Arkansas and Cassin’s kingbirds 


ociferans), the last only near the foot-hills, or below. 


pewee (Sayornis nigricans), chiefly about the foot-hills. 


t altitude; dwarf thrus 

robin (7. migratorius), common near the high forests and no doubt resident 

(Sialia Mexicana), abundant throughout the forests 


+t Western warbler (Dendreca occidentalis), very common between 1,500 and 4,500 feet 

This is the first time I have seen this 
species common, and it seems to be rare elsewhere, though found in May at the Colum 
bia river, and as early as April Ist, at Petaluma, California, latitude 38°. 
bers of this and the next four species were seen in the oak forests on both slopes, and 
though still gregarious were singing a little, and doubtless build there. 


Townsend’s, the gray, Audubon’s and the summer warblers (D. Townsendit, ni 
ilds only in the highest woods, as 


* Compare the list of animals of the id Souther n Coz ist Slope 740 this journal, June, 


MOUNTAINS. 


abundant after one or 
then be seen by hun- 


this, and consequently 


{Those marked t 


1e form most characteristic of 
is also common. None of B. 
s) chiefly near the open plains; 


burrowing owl (dthene 


ecies in the forests high up; 


in the higher mountains; 
+; rufous humming- 


There 


[The rare white-throated swift 


valley. I both heard and saw 


Ash- 
up to 4,000 feet altitude; black 


sly other species migrating, but 
sh (Turdus nanus), common in 


; yellow-throat 


common, and in drier localities; 
ndant in the lower parts. 


Large num- 


The others 


ed warbler ( DMytodiocté& pusilius), 


Feb., 1870. 
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guite common and up to summits; Louisiana tanager (Pyranga Ludoviciana) » abun- 
dant on higher part of mountains, and down to foot-hills in summer; cliff pita 
(Hirundo lunifrons), the only kind found everywhere, except on the high parts above 
3,500 feet. 

+ Green swallow (H. thalassina), common in the oak groves up to 4,500 feet ; martin 
(Progne purpurea), not uncommon; shining flycatcher (?henopepla nitens), seen rarely 
among mistletoe in foot-hills; Hutton’s greenlet (Vireo Huttoni), not rare on the lower 
mountains; little vireo (J pusillus), common in willow thickets along the lower part 
of rivers. Solitary vireo (V. solitarius), not rare, and resident; mocking bird (Mimus 
polyglottus), not seen above the edges of the mésa. [The mountain mocking bird 
(Orevscoptes montanus) has been tound ‘near San Diego.”] Bow-billed thrush (Har- 
porhynchus redivivus), common in the lower region. 

+ White-throated wren (Catherpes Meaicanus), seen and heard only near Cajon valley, 
among immense granite bowlders. Their cry sounds like shrill ringing laughter. 
Bewick’s wren (Thryothorus Bewickii), common in the lower country; wren-titmoure 
(Chameea fasciata), very common on the shrubby hillsides; slender-billed nuthatch 
(Sitta aculeata), common chiefly on the east slope in pine woods. f¢ California nuthatch 
(S. pygmea), also common among pines high up; gray titmouse (Lophophanes inorna- 
tus), not rare throughout the oak forests; mountain titmouse (?arus montanus?), very 
common indeed near the pine forests. It is possible that this may prove a new species, 
as they looked smaller and differently marked, but I did not succeed in getting any. 
Other “critical” species may yet be found to represeut some of the northern birds 
here named. Least titmouse (/saltriparus minimus), common at least half-way up 
mountains; horned lark (Zremophila cornuta), abundant on open plains everywhere. 
Isaw tledged young at San Diego, May 3. 

t Evening grosbeak ( Hesperiphona vespertina?), or some similar bird, I saw and heard 
a few times near the summits of the mountains; lark finch (Chondestes grammaca) is 
common on most open plains up to 3,000 feet altitude; Bell’s tinch (?oospiza Belli) is 
confined to the low mésa and foot-hills; chipping sparrow (Spizella socialis) common 
on most parts up to 4,000 feet; Heermann’s song sparrow ( Melospiza Heermanni), also 
common; black-headed grosbeak (@uiraca melanocephala), very common in all the 
woods. 

t Blue grosbeak (Guiraca cerulea) also quite Common up to 4,500 feet. [Going north 
I saw twenty-five miles north of San Diego, a single Mexican goldfinch (Chrysomitris 
Mevicanus), new to the California fauna.) Blue (or lazuli) tinch (Cyanospiza amena), 
numerous in the foot-hills, up to 3.500 feet; California ground robin (Pipilo megalonyz) 
has about the same range; brown finch (Pipilo fuscus) does not go as high up. 

t Cow bird (Molothrus pecoris) occurred in flocks on the east side of summit only, at 
4,560 feet altitude; yellow-headed blackbird (Xanthocephclus icterocephalus), with the 
last, and also on west slopes in marshes; western lark (Sturnella neglecta). everywhere 
in open plains and meadows; Bullock’s oriole (/eterus Lullockii), common; hooded 
oriole (J. cucullatus), not rare up to 2,000 feet in foot-hills; Brewer’s blackbird (Scole- 
cophagus cyanocephalus), abundant almost everywhere; raven (Corvus carnivorus), in 
pairs occasionally up to at least 4,500 feet; western crow (C. caurinus), common up to 
about 2.000 feet in oak woods. 

t Clarke’s crow (Picicorvus Columbianus?) probably occurs, as almost always in the 
yellow pine forests, but at this season is so shy and silent that I am not certain of hay- 
ing seen it. 

t Steller’s jay (Cyanura Stelleri) was not rare in the pine woods. California jay 
(Cyanocitta Californica), confined to the oak woods up to about four thousand feet 

Band-tailed pigeon (Columba et in small flocks above three thousand feet 
tude. 

t Mountain quail (Oreortyx pictus) is common above three thousand five hundred 
feet, and were paired by April 28th. I afterwards heard what I think was this bird on 
a mountain east of Anaheim, Los Angeles Co., at not over one thous: and feet eley vation, 
where some small cypress trees grow. A male shut agrees exactly with description 
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except im size smaller than northward. This is one hundred and twenty miles south of 


the most southern locality before known. 


California quail (Lophortyx Californicus), confined to the region below three thousand 


five hundred feet. 


Snowy heron (Garzetta candidissima), I saw once at a pond on east side, four thou- 
sand five hundred feet. Kildeer ( Zgialitis vociferus), common about every gravelly 


stream or pond. 


t Stilt (Himantopus nigricollis), probably migrating April 30th, when I saw a flock 
of about twenty at the same locality as last. 

+ Solitary sandpiper (Rhyacophilus solitarius) occurred rarely along wooded streams 
high in the mountains. Coot? Fulica Americana), rare on pools high up in the moun- 
tains. Mallard (Anas boschas), in small flocks on the ponds and head waters of San 
Diego river at four thousand five hundred feet altitude, where they no doubt remain 


all summer. 


Thus, of eighty-four species observed, only seventeen are new to the country, and all 
these are species of much more northern range. Three or four belong rather to the 
mésas than the mountains, with others not mentioned. During my former six months’ 
residence I found twenty other species of land birds alone, within ten miles of the 
coast; some, however, only winter visitors there. I saw also twenty-six other waders, 


and fifty-two swimmers. 


REPTILES.— I noticed none above the mésa, perhaps on account of the early season, 
though it was warm enough up to four thousand feet on our return route. Many little 
wood-frogs (Hyla regilia) were about the high marshes, and I heard what I supposed to 


be salamanders piping with them at night. 


FIsuEs.— None are known to exist in this range. 

MoLvusca.— At the cation of San Diego river is a rich locality for terrestrial species, 
as I found there the meeting point of the five largest species belonging to the mésa and 
the mountains, associated in considerable numbers, but difficult to obtain living, as 
they had mostly retired into deep fissures of the rocks. My rapid journey was not 
favorable for obtaining many species, but they have been collected by Mr. H. Hemphill, 
at the mines, also by Mr. Hemphill, Mr. G. W. Dunn and myself near San Diego (in 
1862), so that I can give the following lists, comparing the species of the two regions. 
We saw no trace of the Lower Californian Bulimuli, etc. 


LOWLAND SPECIES. 

1. Lysinoe Carpenteri. 

3. Arionta? Kellettii. 

5. Macrocyclis Voyana. 

7. “Helix” Newberryana (Limax cam- 
pestris, I found at San Juan R., 50 
miles northward, and it very proba- 
bly occurs nearer to San Diego Bay). 

12. Planorbis subcrenatus. 
12. Succinea rusticana. 

14. Limnophysa bulimoides. 
16. Physa Gabbii. 

18. Physa humerosa, var. virgata. (Not on 
Mts. ?. 


For notes on this and others, see Proc, 
Cal, Acad. v, 171, June, 1871. 

This inhabits a belt in the foothills not 
over 500 ft. elevation, and at the upper 
edge of Mesa. 

18. Found about Desert with Helisoma am- 

‘mon. 


. Arionta tudiculata. 


. Physa diaphana. 


MOUNTAIN SPECIES. 
Lysinoe Traskii. 


M. Vancouverensis 7H. Newberryana. 
Hyalina arborea. 

Conulus chersina. 

Pseudohyalina Mazatlanica. 

Vallonia minuta. 

Succinea Oregonensis. 

Lymnophysa humilis. 


Pisidium occidentale. 


Young, of 2-3 wh. hirsute. 

Up to 1,000 ft. elevation. 

1 tound this dead only, and think it may be 
distinct from the far northern species. 
Only seen in the Canon. 
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ON THE RELATIONSHIP BETWEEN DEVELOPMENT 
AND THE SEXUAL CONDITION IN PLANTS. 


BY JOHN STOCKTON-HOUGH, M.D. 


Inpran Corn (Zea Mays) is sexually moneecious, that is, the 
male and female flowers are normally on different parts of the same 
plant. Occasionally, however, the female flowers appear among 
the male flowers, on the same raceme, and more rarely, the male 
flowers appear on the spike (ear) among the female flowers, and 
still more rarely, they are hermaphroditic. 

Other observers reverse the order of rarity of these anomalies 
and say that ‘*male flowers sometimes appear amongst the female 
flowers, and Mr. J. Scott has lately observed the rarer case of 
female flowers on a true male panicle, and likewise hermaphrodite 
flowers.” * 

The writer collected and examined nearly a hundred specimens 
of these anomalies (female flowers among the males), during the 
last autumn (1872) with a view of determining the relationship 
between the proportion or excess of either sexual element and the 
condition of development of the plants bearing such anomalous 
flowers. 

The stalks bearing female flowers among the males were almost 
without exception ‘* suckers,” that is, branches coming off from the 
main stalks at the nodes among the adventitious roots just below 
the surface of the ground. The junction of one of these “ suck- 
ers” with the stalk on which it is a parasite, so to speak, is greatly 
constricted, and the point of attachment is scarcely more than an 
eighth of an inch across. There are few, if any, serviceable ad- 
ventitious roots to these suckers, so the stalk derives its nourish- 
ment wholly from the trunk to which it is joined, and as a conse- 
quence such stalks are short, slim and pale in color, having 
abridged internodes, or in other words, they are undeveloped. A 
wet season, injury to the main stalk, shady locations and the 
borders of fields, seem to favor heir production. 


* Darwin, Variations in Animals and Plants under Domestication, out of Trans. of 


(19) 


Botan. Soc. of Edinburgh, vol. viii, p. 60. 
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From what has been brought forward, it would appear as if 
these sexual anomalies were the result of deficient nutrition, from 
which resulted defective development and restrained evolution of 
the sexual organs. 

There were many stalks to be found, bearing male flowers (* tas- 
sels”) alone in the normal position (terminal), apparently perfect 
males in size and development, but no stalks are to be found 
bearing a complete spike (ear) of perfect female flowers alone, 
even when terminal. Such spikes (ears) are always defective, 
often being but partially filled with grains, even when no male 
flowers are present. 

The spike (ear) is only an undeveloped branch, sometimes 
having two or three internodes it is true, but it is generally 
sessile. 

When the ear is in the normal position, no matter how much 
the female flowers may prevail or how defective they are, the male 
flower always normally appears in the terminal part of the main 
stem or stalk. Not so with the wholly male plant, which has a 
tassel in the normal position (terminal) without a sign of a place 
for a female flower. 

When the ear (female spike) abnormally bears male flowers, 
they are usually terminal on the cob, though sometimes they may 
be on any other part of the ear, even a single male flower 
among the closely crowded grains (females). Mr. Scott, as al- 
ready mentioned, speaks of having found even hermaphrodite 
flowers, which would naturally appear to be much more rare 
among dicecious plants than among the moneecious, for the latter 
condition would appear to stand between the diacious and the 
hermaphroditic. 

Great numbers of corn plants bear male flowers only, while 
none are female alone, and wherever they approach the latter con- 
dition, the spike (ear) of female flowers is terminal. These exclu- 
sively male plants are usually as large as if not indeed larger than 
the normal kind (moneecious) and are certainly more rank and 
vigorous in their growth than those plants which bear principally 
female flowers on the terminal part of the plant, which latter, as 
I have already said, are much shorter, more slender, and pale in 
color. 


The following table will indicate these differences. Fifty spec- 
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imens of plants of Indian corn, having an abnormal sexual 
arrangement of the flowers, had the following proportions :— 


Stalks having a few gtalks having nearly 


Exclusively Normal stalks »male ers 

mile stalks male and fe a female flowers in all the flowers female 
ANG: the male panicle ‘and terminal 

(dicecious), (moncecious), (approaching her- (nearly dicecious). 


maphroditism). 


118 inches. 88 inches. 46 inches. 
reight. ( 
Terminal 4 7-11 in. 6-10 «& 4-6 ‘“ “ 


internodes. t 


From this showing it appears that in proportion to the partici- 
pation or predominance of the female element, just in that propor- 
tion does the plant decline in size and development, and we are 
forced to conclude, as we have shown in several other articles,* 
that females are undeveloped males, and this is true in plants as 
well as among animals. 

In some cases where the female flowers were on the male pani- 
cle, instead of forming a single large ear, as was usually the case, 
sach branch of the panicle bore grains separately, which must 
have resembled what Bonafous mentions as a variety called Cy- 
mosa, which has its ears so crowded together that it is often called 
mas a bouquet. Some of the specimens examined by me had the 
appearance as if the cob had been separated into several segments, 
triangular in shape, bearing corn only on one side (the outer) of 
the triangle. 

Returning to those stalks bearing male flowers alone and which, 
I have said, are tallest, most rank, and best developed,—I would 
suggest that the absence of female flowers was due to retarded fe- 


*Longevity and other biostatic peculiarities of the Jewish race. N. Y. Medical 
Record, May 15, 1873. pp. 241, 2,3,4. The Relative Viability of the Sexes, etc. N. 
Y. Medical Record, June 16 and July 15, 1873. pp. 9. The Laws of Transmission of 
Resemblance from Parents to their Children. N.Y. Medical Record, Aug. 15, Sept. 15, 
Oct. 15, and Noy. 15,1873. pp. 16. Statistics Relating to Births, Marriages and Deaths, 
and Movement of Population in Philadelphia, for the eleven years ending 1871. Pern. 
Monthly, Sept., 1873. pp. 24. Papers of the Social Sci. Assoc. of Philadelphia, 1873. 
The Physical Aspects of Primogeniture. N.Y. Medical Record, Jan. 15, and Feb. 15, 
Is74. The Temperature of the Sexes, an Indication of Development. Phil. Times. 
Noy. Sth, 1873. pp. iii. Nativity of Parents,as Influencing the Fecundity and Propor- 
tion of Sexes in births in general, and in twin, illegitimate, and still-births in partie- 
ular, Phil. Med. Times, 1873. A new Theory as to the Cause of Enlargement of the 
Prostate Gland, ete. The Proximate Cause of Evolution. 

An Inaugural Dissertation [presented to the Trustees and Faculty of the Univer- 
sity of Pennsylvania, March 13, 1868, for the Degree of Doctor of Medicine], entitled; 
Prepotency, Sexual Elective Affinity, Non-congeniality, or the dynamic differentiation 
of the Elements of Reproduction in the Human Species; the cause of Relative Steril- 
ity; By John Stockton-Hough, A. M., M. Chem., of New Jersey; The Cause of Rota- 
tion and a nearly equal number of Sexes in Births.” 
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cundation of the ovules from which such stalks were produced. 
This point might be practically tested by planting a single stalk 
in a field far removed from any other corn. The tassel should be 
cut off as often as required to prevent the male flowers from form- 
ing, then the pollen from another plant should be applied to the 
female flower at the latest moment when fecundation is possible. 
By this method we should expect to get the largest possible pro- 
portion of exclusively male-generating grains. To get the largest 
possible proportion of female-producing grains, the female flower 
should be fecundated at the earliest possible moment—earlier than 
nature does it. The grains produced under these circumstances 
would, when planted, give the largest and the smallest proportion 
of exclusively male or female plants. 

It would be well to determine whether the grains near the tip, 
in the middle, or near the base of the ear, gave the largest pro- 
portion of exclusively male-producing grains. The following will 
illustrate how the facts might be tabulated :— 


N Whol Whole Average 
Grains. Stalks Stalks number number of 
no ear. oneear, twoears. of ears. of stalks. ears to each 
Stalk, 
P42V 
‘4 
From tip x ig V P+2V X+P+V X+P+V 
From middle T Ww T+2W Y+T+ W 
From base N N-+20 Z+N+0 
Z oO +N+ 7+N+0 


Metzger* has observed that the effect of climate on Indian corn, 
as cultivated in Germany, causes “the lower seeds in the ear to 
keep to their proper form, but the upper seeds become slightly 
changed.” 

‘** Among species of Carex, it is a common thing for the spike to 
consist of male flowers at the top, and female flowers at the base ; 
though the converse is much more common.”+ Dickson, Mohl, 
Schleiden, Braun, Cranmer and others have observed cones of 
different species of pines, usually female, having male flowers in 
the lower part of the cone. 

M. Charles Girou de Buzareignues{ has made many observa- 


* Getreidearten, s. 206. 

tAnnales des Sciences Naturelles, t. xvi, p. 140, extracted from his De la Génération, 
8vo, Paris, 1828. 

¢ Maxwell Masters ; Vegetable Teratology, Ray Soc., London, 1869. 8vo, pp. 191 (Het- 
erogamy); compare Hopkins’ General View of the Anomalies in the Vegetable Kingdom, 
Glasgow, 1817, also, Moquin-Tandon; Lléments de Teratologie Végétal, 1841, p. 126, 
et al. 
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tions on the proportion of male and female plants produced from 
seeds taken from different parts of the hemp plant. He found 
that the seed taken from the lower, more mature, and more highly 
developed parts of the plant gave a much larger proportion of 
male-producing seed, than seed taken from the upper, more succu- 
lent, less mature, less highly developed parts, as the following 
figures will indicate. Of 125 hemp plants the proportion of 
males to females was— 


Males Females 


1° In the subjects taken from the weak plants,.........- 692 = 1000 
In those which came from strong plants,.....++.+++e+++ 907 1000 
2° In the subjects taken from the seeds furnished by the 
inferior half of the stem of weak plants,..........++ 1250 1000 
And in those which came from the superior half.....+ 444 =1000 
3° In the subjects taken from the seed furnished by the ‘a 
inferior half of the stem of strong plants,.......+++. 1000 =: 1000 
And in those which came from the superior half,.....+ 827 1000 


The same observer in subsequent experiments* declares that 
seeds from nearest the summit of the stem gave proportionally 
more females than those from the middle and base. The lower 
branches gave a larger proportion of males than the upper. I 
might repeat many similar experiments with the same result. 

Concerning the size of the seeds, he says that the largest and 
smallest gave a predominating proportion of males, while those 
of the mean size gave more especially females. 

The carefully made observations of Mr. Thomas Meehan of 
Germantown, Philadelphia Co., Penn., are singularly in harmony 
with those of Mr. Girou and others, though, I believe, made en- 
tirely independently of a knowledge of the latter. 

Mr. Meehanf has observed that in several plants of the order 
Cupuliferze, and he believes in all of them, “‘we find the female 
flowers only on the strongest young growths, and only at or near 
the apex of the first great wave of spring growth, as if it were 
the culmination of a great vegetative effort which produced them, 
instead of a decline as in the male.” 


*Girou, Suite des Expériences sur la Génération des Plantes, Annales des Sci- 
ences Naturelles, t. xxiv, pp. 138-148. 

fOn the Sexes of the Plants, Proc. Amer. Assoc. Adv. Sci., 1869, pp. 256-60. See 
also, ibid., 1870, pp. 276-280; ibid., 1868, p. 317. Proc. Acad. Nat. Sci., 1868, 9,70. Also 
Gardener’s Monthly (edited by Mr. Meehan), 1870, p. 333, e¢ al. temp. Also Dr. S. W. 
Butler’s Review (editorial) of Mr. Meehan’s observations and deductions, Medical and 
Surgical Reporter, Phila., Oct. 22, 1870, p. 330, e¢ al. loc. Op. cit.; also, Mr. Meehan 
in Old and New, Feb., 1872, p. 178 et seq. 


i 
a 
— 
j 
ia 
. 
4 
af 
~ 


24 ORIGIN OF SEX. 


In the case of Norway spruces it is “only in the fourth or 
fifth year, when vitality in -_ spur is nearly exhausted, do male 
flowers abundantly appear.” 

Mr. David Moore, in his morphology of Nepenthes,* says that 
‘‘vigor and healthiness increase the female line of vital force in 
vegetables, while weakness is more conducive to the male devel- 
opment.” When growth has ceased, maturity and complete de- 
velopment are accomplished, and the business of reproduction 
exclusively occupies the plant. 

From all this it appears then, that while the plant is mostly oc- 
cupied in vigorous growth, while it is yet succulent, ¢mmature, or 
is, in other words, undeveloped, does it bear the largest proportion 
or principally female flowers. As growth is antagonistic to de- 
velopment, and it is only after perfect development is reached 
that the reproductive function ‘is most active, we are forced to con- 
clude that the production of male flowers or fruit is a higher effort 
of the plant than the production of females. 

I have ventured to enunciate it as a law} deduced from a thor- 
ough study of the subject, that the greater the fecundity, in sin- 
gle births, the larger the proportion of male children, and vice 
versa. I have also said that the begetting of males is a higher 
role in the reproductive act of the mother than the begetting of 
females ; while the begetting of females on the part of the father 
s a higher reproductive role than the begetting of males.{ In this 
article it has been shown that the greater the ‘‘ vigor” (rapidity of 
growth and excessive vital and vegetative action) the larger the 
proportion of females produced. Now, it is so well known and 
so universally recognized and pointed out by physiologists, that 
this same viyor is directly antagonistic to reproduction, that it is 
scarcely necessary for me to mention it. Hence females are be- 
gotten when the system is more occupied by the process of growth, 
reparation or disease, than when males are begotten. 

Dr. Henry Hartshorne$ has maintained Mr, Meehan’s view of ° 
the relation of vigor to sex. To the facts stated I fully agree, 


* Trans. of the Royal Irish Acad., Vol. xxiv. p. 629, 1870. 

¢ The Relative Viability of the Sexes, etc. N.Y. Medical Record, June 16, and July 
15, 1873, p. 301; and Statistics of Philadelphia, Proc. Social Sci. Assoc., 1873, p. 18. 

t See farther, in the authovr’s thesis, already alluded to, in foot-note; also his — 
on Laws of Transmission, ete.. ete. 

§ On the Relation between Vigor and Sex. Proc. Amer. Assoc. Ady. Sci., 1872, pp. 
192-7. 
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but the deductions which they have both arrived at, viz.: that the 
begetting of female offspring is a higher role on the part of the 
mother than the begetting of males, — that is, requires a more 
perfect developmental effort—and as a consequence, females are 
more highly developed than males, are diametrically opposed to 
my own conclusions, as may be seen in this and in the other 
papers referred to. 

The use of the word “vigor” is scarcely scientific ; it has only a 
practical, conventional meaning, and should be studiously avoided 
by scientific biologists, as it is almost useless by way of compar- 
ison. Development is the proper physiological expression, and 
indicates the degree of evolution or maturity of the various organs 
of the animal or plant, and we can readily compare the different 
stages and degrees of development exhibited in each organ. Mr. 
Meehan studiously avoids the use of this last named word, and 
would, I am persuaded, alter his deductions if he should weigh its 
full meaning, and apply it in his comparisons. He cannot, how- 
ever, be too highly praised for his excellent series of observations 
already alluded to. 

With a view of showing the fallacy of the use of this word vigor, 
I may state that Dr. Gouverneur Emerson of Philadelphia, several 
years ago, discovered that ‘“‘the extensive prevalence of every 
severe zymotic epidemic, or endemic disease ; every occurrence, in 
fact, which exerts, either directly or indirectly, a decided, depress- 
ing effect upon a community, will be indicated in the record of: 
births by a conspicuous reduction in the proportion of males.” * 
He bases this opinion upon the careful study of the statistics of 
births in Philadelphia during the prevalence of cholera in the year 
1833; also for Paris 1852. In the first named city, the per- 
centage of excess of male births for the decade from 1830 to 1840 
was 6°29, while “the diminution of male conceptions, during the 
cholera, was at the rate of 17 per cent.” The number of concep- 
tions during the months in which cholera prevailed was 1826 
males and 1851 females, or 98°64 males to 100 females. In Paris, 
in 1852, the year cholera prevailed there, the excess of male concep- 
tions was reduced from the usual average of 6 per cent. to 34 per 
cent. From this we see that a ‘‘lessened vigor,” so to speak, is ac- 
companied by an increase in the proportion of female births; so 


*Causes operative in determining the Proportions of the Sexes at Birth. 
Journal of the Medical Sciences, July, 1848, pp. 78-85. 
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a lessened or increased vigor may determine this increased ten- 
dency toward the production of females ; in fact, anything which 
operates upon the animal economy by distracting it from the busi- 
ness of reproduction, such as rapid and vigorous growth, develop- 
mental processes, mental anxiety, or incipient disease, will cause 
a lessened fecundity and an increase in the proportion of female 
offspring. 

Mrs. Mary Treat* of Vineland, N. J., has, by repeated experi- 
ments on butterflies, found that by overfeeding a certain number, 
a large proportion of female eggs was produced, and that by 
underfeeding, or partly starving them, the proportion of male 
eges was increased. 

The writer has shown in his paper on ‘The Nationality of 
Parents as Affecting the Fecundity and the Proportion of Sexes 
in Births”+ that foreign mothers (who are unquestionably more 
*‘vigorous” than native mothers) have a much larger proportion 
of boys among their children. 

Mr. H. H. Howorth, in his paper entitled “‘Strictures on Dar- 
winism,”{ says that he ‘‘cannot but conclude that sterility is 
induced by vigorous health and by a plentiful supply of the neces- 
saries of life, while fertility is induced by want and debility, and 
that this law acts directly against Mr. Darwin’s theory, in that it 
is constantly recruiting the weak and the decrepit at the expense 
of the hearty and vigorous, and is constantly working against the 
favorite scheme of Mr. Darwin, that in the struggle for existence 
the weak are always being eliminated by the strong.” 

It will be seen by the above that the views of Mr. Darwin and 
Mr. Howorth are both extreme; the former believing that the 
greatest fecundity and best products belong to the most vigorous, 
while the latter believes that the most feeble are most prolific, and 
have the most vigorous offspring. 

The writer is of the opinion, from a careful study of the subject, 
that a medium condition between these two extremes is most 
favorable to fecundity and the production of healthy, vigorous 
offspring, namely, developmental maturity of the parents, and a 
moderate supply of food in connection with a life most in aécord- 
ance with nature. 


* AMERICAN NATURALIST, March, 1873, Laws Controlling the Sexes in Butterflies. 

t Philadelphia Medical Times, . . . . 1873. 

¢ Journal of the Anthropological Institute. London, April, 1872, pp. 21-40. p. 37. 
Part 1, Fertility and Sterility. 
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We have seen, then, that excessive ‘‘ vigor” increases the pro- 
portion of females; lessened “ vigor” decreases the proportion of 
males (apparently increases the proportion of females) ; and that 
greater “vigor” increases the proportion of males :— from all of 
which we conclude that there is no constant ‘relationship between 
‘vigor’ and sex.” 

In my paper on the “ Relative Viability of the Sexes, etc.,” in 
which I have shown that females have a higher viability (greater 
iongevity) than males, I ventured to ascribe this greater viability 
to the fact of female fetuses sapping the vitality of the mother 
more than males. However this be, there can be no doubt of the 
facts stated, for Prof. Martegoute* in his observations on the 
breeding of the Dishley Mauchamp merino sheep, says,—‘‘ Our 
monthly weighings show that the ewes that have produced female 
lambs are on an average of weight superior to those that 
produced the males; and they evidently lose more in weight than 
these last, during the suckling period; while the ewes that pro- 
duce males, weigh less, and do not lose in nursing so much as 
the others.”+ ‘That is, mothers are in better condition when they 
conceive females, and are in better condition when they wean 
males than females.” Dr. Congar{ has observed the same thing 
concerning women. Dr. Spruce,§ a South American traveller, 
noticed that a certain palm (Geonoma) bore fruit (female flowers) 
one year, and male flowers the next, alternating from male to 
female from year to year. This same fact is seen in some ani- 
mals, that bear females for several generations, then males; in 
fact the process of ‘alternation of generations” is dependent 
upon this principle, of which I shall have more to say in another 
paper. || 

I have stated that some stalks bore only male flowers, and sug- 
gested that this fact was the result of retarded fecundation of the 
ovule from which the stalk was produced, and I may now point 
out how nature allows these peculiarities to be produced. 

It has been observed, says Lindley,§ that the quantity and kind 
of light to which the plant is subjected determine the sex of the 


* Journal d’Agriculture Pratique, etc. 

t Goodale, Breeding, etc. of Domestic Animals. Boston, 1861, pp. 91,92. 

{H. M. Congar, M. D., Buffalo Medical and Surgical Journal, August, 1867. 

§ Criticism on Dr. Spruce’s article, by Dr. Wendland, in Botan. Zeitung, 1869. 
|| The Cause of Rotation and nearly Equal Number of Sexes in Births. 

1 Theory of Horticulture, N. Y., 1852. 
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future products of the seeds produced under these circumstances. 
General Pleasonton* of this city has lately determined that both 
animals and plants thrive better under a violet colored light, 
which is in harmony with the experiments of Dr. Daubeny.f 
Mr. Thomas Andrew Knight { observed that the relative quantity 
of light and heat determined the sex of the flowers produced by 
certain plants. Lindley says, ‘It will be found that no pollen is 
scattered in damp, cold weather, but in a sunny, warm, dry morn- 
ing the atmosphere surrounding such plants, is, in the impregna- 
ting season, filled with grains of pollen discharged by the anthers. 
In wet springs the crops of fruit fail, because the anthers are not 
sufliciently dried to shrivel and discharge their contents, which 
remain locked up in the anther cell till the power of impregnation 
is lost.” 

Gaertner§ has pointed out in his ‘* Notice sur des Expériences 
concernant la Fécondation de quelques Végétaux,” the decided in- 
fluence of the state of the atmosphere on the process of fecunda- 
tion. He insists on the maturity of the pollen as essential to the 
process. During a warm time the stamens of the rue accomplish 
their movements in two or three days, whilst they are, by a cold 
air and an advanced season, scarcely terminated in eight days. 
Fecundation requires also a greater quantity of pollen in the last 
case than in the other. || 

This being the case, we can readily understand that a few wet 
days may prevent the pollen from being disseminated, while the 
ovules continue developing, and fecundation is retarded from this 
cause, and it is for this reason that the production of a larger 
proportion of exclusively male-producing grains is due. 

Darwin§ says that ‘walnut trees, which are properly monee- 
cious, sometimes entirely fail to produce male flowers ;” and * the 
female silver maple will not unfrequently put forth branches of 
male flowers.” 

Some cultivator has recorded** a series of experiments on 


* Pamphlet, Phila., 186-. 

t Lindley, p. 172, out of Dr. Daubeny, Phil. Trans., 1836, p. 149. 

tSelections from Mr. Knight’s Physiological Papers, pp. 347-357, out of the Phil. 
Trans. 

§ Naturwissenschaftliche Abhandlungen, Tubingen, 1826. t. 1. 

|| Koelreuter. Vorlaenfige Nachricht von Einingen das Geschlecht der Pflanzen be- 
treffenden Versuchen, pp. 10, 19, from Gardener’s Chronicle, 1847, pp. 541-558. 

7 Animals and Plants under Domestication. 

** American Agriculturist, N. Y., Orange Judd, M. A., Editor. 
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Indian corn, with a view of obtaining the largest proportion of 
stalks bearing two ears. The following was the method employed ; 
all the stalks bearing but one ear had the ‘* tassel” (male flower) 
cut off before it was full blown, so that all stalks bearing two ears 
would be surely fecundated by the male flowers of the same or 
other stalks also bearing two ears, thus securing duplicity on both 
the male and female sides. In this way, we are told that the pro- 
portion of stalks bearing two or more ears, was increased to a 
considerable extent, by the planting of grains procured by this 
process.* 

A single ovule may be fecundated by the pollen of at least two 
different varieties, as may be seen from Mr. Arnold’s experiments 
given belowft. 

From what we have shown, it would appear that the grains near 
the base of the ear are less variable and more mature than those 
near the tip, and are consequently more desirable for seed, as they 
would be likely to give plants more vigorous and prolific. 

I may state here that it is the habit of good farmers to select 
the largest and fairest ears, containing the largest, fullest, and 
hardest grains, for seed; and that a popular notion prevails that 
ears having a few remaining glumes of abnormally placed male 
flowers at the tip of the cob are called “female ears” and are 
supposed to be more prolific, at least are thought to be more de- 
sirable for ‘*seed” ; whether there be any foundation for this belief 
I am not informed, but am inclined to look upon it as a ** vulgar 
error.” 


*From James Logan’s experiments it would appear as if it were the rule, under or- 
dinary circumstances, for the female flowers of plants in the same hill to be fertilized 
principally by the pollen from male flowers in the same hill— Experimenta et Mele- 
metematade Plantarum Generatione, auctore Jacobo Logan, Leyden, 1739. Translated ‘ 
iuto English by J. F., and published with original Latin text, opposite page. London, 
1747. 8vo, pp. 32, p. 9. 

7 Mr. Arnold of Paris, Canada, has shown that if the female flowers of an Indian 
corn plant are submitted to the action of pollen from male flowers of different kinds of 
corn-plints, each grain of the ear produced shows the effect of both kinds of pollen. 
In an experiment related, a given female flower was subjected first to the action of 
pollen from a yellow variety of corn, and then to that taken from a white variety; the 
result was an ear of corn each grain of which was yellow below and white above. 
The conclusion presented is, not only that there is an immediate influence on the seed 
and the whole fruit structure by the application of strange pollen, but the more impor- 
tant fact that one ovule can be affected by the pollen of two distinct parents, and thir, 
too, after some time had elapsed between the first and second impregnation. [From 
the author’s paper on The Laws of Transmission of Resemblance from Parents to 
their Children. New York Medical Record, lth of Aug., Sept., Oct., and Nov., 1873, 
pp. 16—out of Scribner’s Monthly, Sept., 1872.3 
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Columella* and Celsusf, in ancient times laid great stress upon 
the selection of seed-corn ; and Virgilt says— 
**T’ve seen the largest seeds, tho’ view’d with care, 
Degenerate unless th’ industrious hand 
Did yearly cull the largest.” § 


To recapitulate then,—the conclusions arrived at in this paper 
are :— 

1. That in plants, and animals as well, that are actively occu- 
pied in vegetative, physiological, pathological or other efforts 
which are antagonistic or complementary to the office of repro- 
duction, the proportion of females borne during such times is 
greater than where the plant or animal has reached full develop- 
mental maturity || and growth, is in good health, and is occupied 
principally in the process of.reproduction. In this latter condi- 
tion offspring of a higher developmental condition are produced, 
and the proportion of males is increased. 

2. Females are in better condition (that is, they are fatter, 
more active in growth), more troubled by disease,§ or other pro- 
cess antagonistic to reproduction where they conceive with fe- 
males than with males; and they are made poorer, become more 
exhausted, and less healthy, by the production of female offspring 
than by male products. 

4. It is just possible that the ovules from which females are 
derived may have a higher initial vitality (vigor) though they 
be less highly developed than those from which males are derived, 
yet no egg can properly be said to be predestined to be male or 
female. 

5. That female plants like female animals are less highly devel- 
oped than males, and are the result of an inferior developmental 
reproductive effort on the part of the female parents. 


*De Re Rustica. 

{Darwin; Animals and plants under Domestication, vol. ii, p. 303. 

tGeorgics. 

§Darwin, op. cit., vol.i, p. 319. 

||See farther in the author’s paper on The Physical Aspects of Primogeniture; or 
the Relative Viability of Offspring of Different Pregnancies.—New York Medical 
Record, January 15 and February 15, 1874. 

1! Dr. Gouverneur Emerson was the first to point out the effect of a prevailing epi- 
demic (cholera) in reducing the proportion of male births. See his proof in his paper 
in the American Journal of Medical Sciences, July, 1848, pp. 78-85. 


RAMBLES OF A BOTANIST IN WYOMING 
TERRITORY. 


BY REV. E. L. GREENE. 


I. 


Srruatep in the midst of a wide waste of treeless and even 
shrubless plains, which are at an elevation of a mile and more 
above the level of the sea, the city of Cheyenne would scarcely be 
thought a central point from which one might make many interest- 
ing little botanical excursions. The strong northwest winds, 
which prevail here almost incessantly, by day and by night during 
all the winter months, seem to sweep all the snows into the valley 
of the La Poudre, in northern Colorado, and leave the plains of 
Wyoming quite bare; so that one sees here only the short dry 
curly turf of buffalo and grama grasses, here and there inter- 
spersed with the spiny balls of Echinocactus Simpsonii. More 
than once during the winter of 1871-2, on the calmer, better days 
that are incident to even a Wyoming winter, did the writer of 
these notes stroll forth upon those plains, to ask of the sere 
grasses and withered cacti, what else could possibly grow among 
them in the summer. 

Our first spring visit to this region was made on the twentieth 
of May. The grasses were beginning to show green, the little 
spherical Echinocacti were crowned each with its chaplet of rose- 
purple flowers, and the low matted Phlox Douglasii was blooming 
almost everywhere. <A few rods from the depot of the U. P. Rail- 

yay we stood upon the ridge of bluffs that overlook the turbid 
stream called Crow Creek, and its now beautiful little valley. 
The pebble beds that lie along the shore of this almost alpine 
river are quite gorgeous with purple and yellow. The yellow we 
recognize as the handsome bloom of Thermopsis fabacea, a common 
plant of this region, bearing heavy racemes of lupine-like flowers, 
but the purple is apparently something more interesting. It is a 
low growing plant, so small that although we are but a few rods 
from where it is, and we are looking almost straight down upon a 
large, dense patch of it, we cannot determine it. The color is 
much like that of several of our beautiful Coloradian Astragali, 
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but it is not their habit to grow so thickly as to color the whole 
face of several acres, for taking a glance up and down the stream 
we behold the gravel beds everywhere purple with the same 
abundance of bloom. After waiting just a moment in order to en- 
joy the pure delight of a happy anticipation, we hasten down the 
steep bluff side, and find ourselves scarcely able to believe what 
our eyes tell us? Is it possible that all this is Nuttall’s Oxytropis 
multiceps, one of the most rare and charming of all the plants that 
are peculiar to the Rocky Mountains? <A plant hitherto rarely 
met with at all, and only on a few alpine summit§ in Colorado 
and Montana. The year before, we had taken a few depauperate 
specimens, in seed only, on one of the Colorado Mountains, and 
had prized even those poor ones very highly. It grew like a poor 
little half-starved stranger where we found it then; but here it is 
luxuriant and plentiful, and this Wyoming region is doubtless its 
proper home. Passing up to the bluffs of the other side, a half- 
mile or so away, we find two or three other very interesting little 
leguminous plants, Astragalus sericoleucus, a silky-white, spreading 
vetchling with purple tlowers, and also the more rare Astragalus 
cwspitosus, the latter scarcely yet in full flower; and finally an- 
other, with silky-white foliage, and most splendid racemes of 
purple. Of this plant we found but one root, out of which we 
made half a dozen herbarium specimens, but it proves to be Nut- 
tall’s O. Lagopus. It was thought to be a species yet undescribed ; 
Dr. C. C. Parry has this season found the same farther northward, 
and has collected fruit as well as flowers. All our Rocky Moun- 
tain species of this genus are beautiful, and this rare one is among 
the finest. 

But the middle of May is rather too early in the season to find 
a great variety of flowers at this high altitude. We must wait 
about another four weeks, if we are to see these plains in all their 
glory. 

It is now the 20th of June, and we are ascending the grade of 
the Denver Pacitic Railway from the lower plains of Colorado, to 
the high lands of Wyoming. We pass the boundary line between 
the two territories, just as the highest point is reached. It is now 
about noonday, and we are but ten miles from Cheyenne. There 
is plenty of time for a botanist to reach the city before night, and 
so we beg of our conductor the privilege of making the remainder 
of the journey on foot; for these bluffs and table-lands are now 
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gorgeous with flowers of many colors, and we are impatient to see 
what they are. The whistle sounds, and the train slackens speed, 
until the leap may be made with safety, and we alight. The train 
moves on and soon passes from our sight, and we are alone but 
for the distant companionship of a beautiful herd of antelope 
which graze upon a near hill-side, a jack-rabbit, and a colony of 
prairie dogs. But we were landed just on the south side of a line 
of snow fence, where the snows drifted deep last. winter, and so 
moistened the ground that the flowers and grasses of June are here 
to be found in greatest luxuriance. Let us see-what we have. 
Very conspicuous are some yellow heads of a composite, borne 
upon tall and slender scapes, and waving with the grasses in the 
wind. At the base of each stem is a rosette of narrow, somewhat 
silky leaves, and the plant is Actinella scaposa Nutt. 

In the winter season, on the hill-tops near Cheyenne, we had 
noticed some close tufts of mossy-green, sharp-pointed leaves, and 
here we find the very plant in bloom. It has sent up numerous 
branching stems, two inches or more in height, bearing rather large, 
sandwort-like flowers. It proves to be Arenaria Hookeri Nutt., a 
rare species as well as a handsome one. The truly elegant little As- 
tragalus ceespitosus, which a month ago was barely beginning to 
show bloom, is not yet gone by, and here we gather lovely speci- 
mens of it with the rest, and then pass on over and between various 
hills and bluffs, and out upon the clear green expanse of plains, 
toward the metropolis of Wyoming. 

Now we are in the midst of a dense patch of wild peas, of a 
low growth, hairy leaves, and very large purple flowers ; a form of 
Lathyrus polymorphus Nutt.; and a plant scarcely inferior in 
beauty to the best of the cultivated species of this genus. 

Yonder is a slight depression in the surface of the plain, where 
there was more moisture in early spring. The whole spot of 
ground is colored dark dull red, not with flowers, but with the large 
showy fruits of Rumex venosus Pursh. Two species of Pentstemon 
are especially attractive among the flowers of this region; P. cris- 
tatus Nutt., with very large pale purple flowers, in a short rather 
one-sided raceme, and P. albidus, with smaller and almost white co- 
rollas, arranged in along raceme. The latter species is abundant, 
almost whitening long lines of ridges. A very fine perennial lupine, 
whose specific name I cannot venture to give, with blue and black 
flowers borne in large dense spikes, is very noticeable on the stony 
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hill-sides ; and again in the valleys, or gentle depressions between 
the rolling hills, are the rich purple tufts of Astragalus bisulcatus 
Gray. This is a very handsome perennial, and would be desira- 
ble enough for cultivation, but for its disgustingly strong odor of 
bean-vines. 

Besides these more noticeable things, our ten miles walk added 
to our herbal several very interesting rarities, which would have 
been overlooked by one who had sought only the showy and beau- 
tiful things of this interesting ground. A remarkable profusion of 
very handsome flowers, of a few species only, is what especially 
characterizes the flora of this region at this season of the year. 
Passing through it by rail, one sees as much of the purple and 
red and white and yellow of the plants mentioned, as of the 
common verdure of the prairie grasses. 


THE PRESENT ASPECTS OF BIOLOGY AND THE 
METHOD OF BIOLOGICAL STUDY.* 


BY PROFESSOR ALLMAN. 

Conception of Biology and Function of the Scientific Method.— 
Under the head of Biology are included all those departments of 
scientific research which have as their object the investigation of 
the living beings—the plants and the animals—which tenant the 
surface of our earth, or have tenanted it in past time. 

It admits of being divided under two grand heads: Morphology, 
which treats of Form; and Physiology, which treats of Function ; 
and besides these there are certain departments of biological study 
to which both Morphology and Physiology contribute, such as 
Classification, Distribution, and that department of research which 
is concerned with the origin and causes of living and extinct 
forms. 

By the aid of observation and experiment we obtain the elements 
which are to be combined and developed into a science of living 
beings, and it is the function of the scientific method to indicate 
the mode in which the combinations are to be effected, and the path 


* Extracts from the opening address before Section D— Biology —of the British 
Association for the Advancemeént of Science, delivered Sept. 18, 1873. 
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which the development must pursue. Without it the results gained 
would be but a confused assemblage of isolated facts and discon- 
nected phenomena; but, aided by a philosophic method, the ob- 
served facts become scientific propositions ; what was apparently 
insignificant becomes full of meaning, and we get glimpses of the 
consummate laws which govern the whole. 

Classification an Expression of Afinities.—Hitherto we have 
been considering the individual organism without any direct refer- 
ence to others. But the requirements of the biological method 
can be satisfied only by a comparison of the various organisms one 
with the other. Now the grounds of such comparison may be va- 
rious, but what we are at present concerned with will be found in 
anatomical structure and in developmental changes; and in each 
of these directions facts of the highest order and of great signifi- 
cance become apparent. 

By a carefully regulated comparison of one organism with an- 
other, we discover the resemblances as well as the differences be- 
tween them. If these resemblances be strong, and occur in impor- 
tant points of structure or development, we assert that there is an 
affinity between the compared organisms, and we assume that the 
closeness of the aflinity varies directly with the closeness of the 
resemblance. 

It is on the determination of these affinities that all philosophic 
classification of animals and plants must be based. A _philo- 
sophical classification of organized beings aims at being a succinct 
statement of the aflinities between the objects so classified, these 
affinities being at the same time so set forth as to have their vari- 
ous degrees of closeness and remoteness indicated in the classifi- 
cation. 

Aflinities have long been recognized as the grounds of a natural 
biological classification, but it is only quite lately that a new sig- 
nificance has been given to them by the assumption that they may 
indicate something more than simple agreement with a common 
plan —that they may be derived by inheritance froma common 
ancestral form, and that they therefore afford evidence of a true 
blood relationship between the organisms presenting them. 

The recognition of this relationship is the basis of what is 
known as the Descent Theory. No one doubts that the resem- 
blances we notice among the members of such small groups as 
those we name species are derived by inheritance from a common 
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ancestor, and the Descent Theory is simply the extension to the 
larger groups of this same idea of relationship. 

If this be a true principle, then biological classification becomes 
an exposition of family relationship—a genealogical tree in which 
the stem and branches indicate various degrees of relationship and 
direct and collateral lines of descent. It is this conception which 
takes classification out of the domain of the purely morphological. 

Affinity determined by the study of Anatomy and Development.— 
From what has just been said it follows that it is mainly by a com- 
parison of organisms in their anatomical and developmental char- 
acters that their affinities are discoverable. The structure of an 
organism will in by far the greater number of cases be sufficient to 
indicate its true affinity, but it sometimes happens that certain 
members of a group depart in their structure so widely from the 
characters of the type to whicli they belong, that without some 
other evidence of their affinities no one would think of assigning 
them to it. This evidence is afforded by development. 

A Philosophical Classification cannot form a single Rectilineal 
Series. —A comparison of animals with one another having thus 
resulted in establishing their affinities, we may arrange them into 
groups, some more nearly, others more remotely related to one 
another. The various degrees and directions of affinity will be 
expressed in every philosophical arrangement, and as these aflini- 
ties extend in various directions, it becomes at once apparent that 
no arrangement of the animal or vegetable kingdom, in a straight 
line ascending like the steps of a ladder from lower to higher 
forms, can give a true idea of the relations of living beings to one 
another. ‘These relations, on the contrary, can be expressed only 
by a ramified and complex figure which we have already compared 
to that of a genealogical tree. 

Distribution and Evolution.— Another very important depart- 
ment of biological science is that of the distribution of organized 
beings. ‘This may be either distribution in space, geographical 
distribution: or distribution in time, paleontological distribu- 


tion. Both of these have of late years acquired increased signifi- 


cance, for we have begun to get more distinct glimpses of the laws 
by which they are controlled, of the origin of faunas and floras, 
and of the causes which regulate the sequence of life upon the 
earth. Time, however, will not allow me to enter upon this sub- 
ject as fully as its interest and importance would deserve, and a 
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few words on palzontological distribution are all that I can now 
venture on. 

The distribution of organized beings in time has lately come be- 
fore us in a new light by the application to it of the hypothesis of 
evolution. According to this hypothesis, the higher groups of or- 
ganized beings now existing on the earth’s surface have come 
down to us, with gradually increasing complexity of structure, by 
continuous descent from forms of extreme simplicity which con- 
stituted the earliest life of our planet. 

In almost every group of the animal kingdom the members 
which compose it admit of being arranged in a continuous series 
passing down from more specialized, or higher, to more general- 
ized or lower forms; and if we have any record of extinct mem- 
bers of the group, the series may be carried on through these. 
Now while the descent hypothesis obliges us to regard the various 
terms of the series as descended from one another, the most gener- 
alized forms will be found among the extinct ones, and the farther 
back in time we go the simpler do the forms become. 

sy a comparison of the forms so arranged we obtain, as it were, 
the law of the series, and can thus form a conception of the miss- 
ing terms and continue the series backwards through time, even 
where no record of the lost forms can be found, until from simpler 
to still simpler terms we at last arrive at the conception of a term 
so generalized that we may regard it as the primordial stock, the 
ancestral form from which all the others have been derived by 
descent. 

This root form is thus not actually observed, but is rather ob- 
tained by a process of deduction, and is therefore hypothetical. 
We shall strengthen, however, its claims to acceptance by the ap- 
plication of another principle. The study of embryology shows 
that the higher animals, in the course of their development, pass 
through transitory phases which have much in common with the 
permanent condition of lower members of the type to which they 
belong, and therefore with its extinct representatives. We are 
thus enabled to lay down the further principle that the individual, 
in the course of its own development from the egg to the fully 
formed state, recapitulates within that short period of time the va- 
rious forms which its ancestry presented in consecutive epochs of 
the world’s history ; so that if we knew all the stages of its indi- 
vidual development, we should have a long line of its descent. 
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Through the hypothesis of evolution, paleontology and embryology 
are thus brought into mutual bearing on one another. 

Let us take an example in which these two principles seem to be 
illustrated. In rocks of the Silurian age there exist in great pro- 
fusion the remarkable fossils known as graptolites. These consist 
of a series of little cups or cells arranged along the sides of a com- 
mon tube, and the whole fossil presents so close aresemblance to 
one of the Sertularian hydroids, which inhabit the waters of our 
present seas, as to justify the suspicion that the graptolites consti- 
tute an ancient and long since extinct group of the Hydroida. It 
is not, however, with the proper cells or hydrothecze of the Sertu- 
larians that the cells of the graptolite most closely agree, but rather 
with the little receptacles which in certain Sertularinz belonging to 
the family of the Plumularida we find associated with the hydro- 
thecze, and which are known as ‘‘ Nematophores.” A comparison 
of structure then shows that the graptolites may with considerable 
probability be regarded as representing a Plumularia in which the 
hydrothecz had never been developed and in which their place had 
been taken by the nematophores. 

Now it can be shown that the nematophores of the living Plu- 
mularida are filled with masses of protoplasm which have the 
power of throwing out pseudopodia, or long précesses of their sub- 
stance, and that they thus resemble the Rhizopoda, whose soft parts 
consist entirely of a similar protoplasm and which stand among the 
Protozoa, or lowest group of the animal kingdom. If we suppose 
the hydrotheca suppressed in a plumularian, we should thus nearly 
convert it into a colony of Rhizopoda, from which it would differ 
only in the somewhat higher morphological differentiation of its 
crenosare or common living bond, by which the individuals of the 
colony are organically connected. And, under this view, just such 
a colony would a graptolite be, waiting only for the development 
of hydrotheca to raise it into the condition of a plumularian. 

Bringing now the evolution hypothesis to bear upon the ques- 
tion, it would follow that the graptolite may be viewed as an an- 
cestral form of the Sertularian hydroids, a form having the most 
intimate relations with the Rhizopoda; that hydranths and hydro- 
thecze became developed in its descendants; and that the rhizo- 
podal graptolite became thus converted, in the lapse of ages, into 
the hydroidal Sertularian. 

This hypothesis would be strengthened if we found it agreeing 
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with the phenomena of individual development. Now such Plu- 
mularida as have been followed in their development from the egg 
to the adult state do actually present well-developed nematophores 
before they show a trace of hydrothecz, thus passing in the course 
of their embryological development through the condition of a 
graptolite, and recapitulating within a few days stages which it 
took incalculable ages to bring about in the palaeontological devel- 
opment of the tribe. 

I have thus dwelt at some length on the doctrine of evolution be- 
cause it has given a new direction to biological study and must 
powerfully influence all future researches. Evolution is the high- 
est expression of the fundamental principles established by Mr. 
Darwin, and depends on the two admitted faculties of living be- 
ings—heredity, or the transmission of characters from the parent 
to the offspring; and adaptivity, or the capacity of having these 
characters more or less modified in the offspring by external agen- 
cies, or it may be by spontaneous tendency to variation. 

The hypothesis of evolution may not, it is true, be yet estab- 
lished on so sure a basis as to command instantaneous acceptance ; 
and for a generalization of such vast significance no one can be 
blamed for demanding for it a broad and indisputable foundation 
of facts. Whether, however, wedo or do not accept it as firmly 
established, it is at, all events certain that it embraces a greater 
number of phenomena and suggests a more satisfactory explana- 
tion of them than any other hypothesis which bas yet been 
proposed. 

With all our admiration, however, for the doctrine of evolution 
as one of the most fertile and comprehensive of philosophic hy- 
potheses, we cannot shut our eyes to the difficulties which lie in the 
way of accepting it to the full extent which has been sometimes 
claimed for it. It must be borne in mind that though among some 
of the higher vertebrata we can trace back for some distance in 
geological time a continuous series of forms which may safely be 
regarded as derived from one another by gradual modification —as 
has been done, for example, so successfully by Prof. Huxley in the 
case of the horse—yet the instances are very few in which such a 
sequence has been actually established ; while the first appearance 
in the earth’s crust of the various classes presents itself in forms 
which by no means belong to the lowest or most generalized of 
their living representatives. On this last fact, however, I do not 
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lay much stress, for it will admit of explanation by referring it to 
the deficiency of the geological record, and then demanding a 
lapse of time—of enormous length, it is true—during which the 
necessary modifications would be in progress before the earliest 
phase of which we have any knowledge could have been reached. 

Again, we must not lose sight of the hypothetical nature of 
those primordial forms in which we regard the branches of our 
genealogical tree as taking their origin; and while the doctrine 
of the recapitulation of ancestral forms has much _ probability, 
and harmonizes with the other aspects of the evolution doctrine 
into a beautifully symmetrical system, it is one for which a sufli- 
cient number of actually observed facts has not yet been adduced 
to remove it altogether from the region of hypothesis. 

Even the case of the graptolites already adduced is an illustra- 
tion rather than a proof, for the difficulty of determining the true 
nature of such obscure fossils is so great that we may be alto- 
gether mistaken in our views of their structure and aflinities. 

To me, however, one of the chief difficulties in the way of the 
doctrine of evolution, when carried out to the extreme length for 
which some of its advocates contend, appears to be the unbroken 
continuity of inherited life which it necessarily requires through a 
period of time whose vastness is such that the mind of man is 
utterly incapable of comprehending it. Vast periods, it is true, 
are necessary in order to render the phenomena of evolution pos- 
sible; but the vastness, which the antiquity of life, as shown by 
its remains in the oldest fossiliferous strata, requires us to give 
to these periods, may be even greater than is compatible with 
continuity. 

We have no reason to suppose that the reproductive faculty in 
organized beings is endowed with unlimited power of extension, 
and yet to go no farther back than the Silurian period—though the 
seas which bore the Eozoon were probably as far anterior to those 
of the Silurian as these are anterior to our own—the hypothesis of 
evolution requires that in that same Silurian period the ancestors 
of the present living forms must have existed, and that their life 
had continued by inheritance through all the ramifications of a 
single genealogical tree down to our own time; the branches of 
the tree, it is true, here and there falling away, with the extinction 
of whole genera and families and tribes, but still some always 
remaining to carry on the life of the base through a period of time 
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to all intents and purposes infinite. It is true that in a few cases 
a continuous series of forms regularly passing from lower to higher 
degrees of specialization, and very probably connected to another 
by direct descent, may be followed through long geological peri- 
ods, as, for example, the graduated series already alluded to, which 
may be traced between certain mammals of the Eocene and others 
living in our own time, as well as the very low forms which have 
come down to us apparently unmodified from the epoch of the 
Chalk. But incalculably great as are these periods, they are but 
as the swing of the pendulum in the millennium, when compared 
to the time which has elapsed since the first animalization of our 
globe. 

Is the faculty of reproduction so wonderfully tenacious as all 
this, that through periods of inconceivable duration, and exposed 
to influences the most intense and the most varied, it has still 
come down to us in an unbroken stream? Have the strongest 
which had survived in the struggle for existence necessarily 
handed down to the strongest which should follow them the power 
of continuing as a perpetual heirloom the life which they had 
themselves inherited? Or have there been many total extinctions 
and many renewals of life—a succession of genealogical trees, the 
earlier ones becoming old and decayed, and dying out, and their 
place taken by new ones which have no kinship with the others? 
Or, finally, is the doctrine of evolution only a working hypothesis 
which, like an algebraic fiction, may yet be of inestimable value as 
an instrument of research? For as the higher calculus becomes 
to the physical inquirer a power by which he unfolds the laws of 
the inorganic world, so may the hypothesis of evolution, though 
only a hypothesis, furnish the biologist with a key to the order and 
hidden forces of the world of life. And what Leibnitz and New- 
ton and Hamilton have been to the physicist, is it not that which 
Darwin has been to the biologist? 

But even accepting as a great truth the doctrine of evolution, 
let us not attribute to it more than it can justly claim. No valid 
evidence has yet been adduced to lead us to believe that inorganic 
matter has become transformed into living, otherwise than through 
the agency of a preéxisting organism, and there remains a resid- 
ual phenomenon still entirely unaccounted for. No physical hy- 
pothesis founded on any indisputable fact has yet explained the 
origin of the primordial protoplasm, and, above all, of its marvel- 
lous properties which render evolution possible. 
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Accepting, then, the doctrine of evolution in all freedom and in 
all its legitimate consequences, there remains, I say, a great resid- 
uum unexplained by physical theories. Natural Selection, the 
Struggle for Existence, the Survival of the Fittest, will explain 
much, but they will not explain all. They may offer a beautiful 
and convincing theory of the present order and fitness of the or- 
ganic universe, as the laws of attraction do of the inorganic, but 
the properties with which the primordial protoplasm is endowed— 
its heredity and its adaptivity—remain unexplained by them, for 
these properties are their cause and not their effect. 

For the cause of this cause we have sought in vain among the 
physical forces which surround us, until we are at last compelled 
to rest upon an independent volition, a far-seeing intelligent de- 
sign. Science may yet discover even among the laws of physics 
the cause it looks for; it may be that even now we have glimpses 
of it; that those forces among which recent physical research has 
demonstrated so grand a unity—light, heat, electricity, magnet- 
ism—when manifesting themselves through the organizing proto- 
plasm, become converted into the phenomena of life, and that the 
poet has unconsciously enunciated a great scientific truth when he 
tells us of 

“ Gay lizards glittering on the walls 
Of ruined shrines, busy and bright 
As though they were alive with light.” 

But all this is only carrying us one step back in the grand gen- 
eralization. All science is but the intercalation of causes, each 
more comprehensive than that which it endeavors to explain, be- 
tween the great primal cause and the ultimate effect. 

I have thus endeavored to sketch for you in a few broad outlines 
the leading aspects of biological science, and to indicate the direc- 
tions which biological studies must take. Our science is one of 
grand and solemn import, for it embraces man himself and is the 
exponent of the laws which he must obey. Its subject is vast, for 
it is life, and life stretches back into the illimitable past, and 
forward into the illimitable future. Life, too, is everywhere. 
Over all this wide earth of ours, from the equator to the poles, 
there is scarcely a spot which has not its animal or its vegetable den- 
izens—dwellers on the mountain and on the plain, in the lake and 
on the prairie, in the arid desert and the swampy fen; from the 
tropical forest with its strange forms and gorgeous colors and 
myriad voices, to the ice-fields of polar latitudes and those silent 
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seas which lie beneath them, where living things unknown to 
warmer climes congregate in unimaginable multitudes. There is 
life all over the solid earth; there is life throughout the vast 
ocean, from its surface down to its great depths, deeper still than 
the lead of sounding line has reached. 

And it is with these living hosts, unbounded in their variety, 
infinite in their numbers, that the student of biology must make 
himself acquainted. It is no light task which lies before him — 
no mere pastime on which he may enter with trivial purpose, as 
though it were but the amusement of an hour; it is a great and 
solemn mission to which he must devote himself with earnest 
mind and with loving heart, remembering the noble words of 
Bacon : — 

“Knowledge is not a couch whereon to rest a searching and 
restless spirit; nor a terrace for a wandering and variable mind 
to walk up and down with a fair prospect; nor a tower of state 
for a proud mind to raise itself upon; nor a fort or commanding- 
ground for strife and contention; nor a shop for profit and sale ; 
but a rich storehouse for the glory of the Creator, and the relief 
of man’s estate.” 


REVIEWS AND BOOK NOTICES. 


Tur Systematic Position oF THE Bracuiorops.* —To those ac- 
customed to find the Brachiopods invariably mentioned in palzon- 
tological as well as zoological works as shell-fish, with no hint of 
an affinity to any other class of animals, the author’s remark at 
the beginning of his essay that ‘* the Brachiopoda are true worms, 
with possibly some affinities to the Crustacea, and that they have 
no relations to the Mollusca, save what many other worms may 
possess in common with them,” will seem in its nature somewhat 
iconoclastic. But we should remember that Cuvier regarded the 
barnacles as Mollusca, and it was not until 1830 that Thompson 
and Burmeister demonstrated from their mode of growth that these 
shell-bearing animals were undoubted Crustacea; the Serpule and 
Spirorbes were regarded as shell-fish by many collectors, and even 


*The Systematic Position of the Brachiopoda. By Edward S. Morse. (From the 
Proceedings of the Boston Society of Natural History, xv. Published August, 1873. 
pp. 60.) 
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the bivalve phyllopods (Estheria) of our fresh-water pools are 
daily mistaken by collectors for species of Cyclas. On the other 


Lingula pyramidata. 


hand certain worms, such as the flat worms or Planarians, have 
been regarded as allied to the snails and slugs by good naturalists. 

We will now attempt, so far as is possible, to condense the 
paper of Professor Morse by giving his chief arguments for con- 


Transverse section of Lingula. 


s 
b, bands suspending intestine in perivis- Transverse section of Annelid, after Carus. 


ceral cavity; 7, intestine; s, segmental b, bands suspending intestine in perivisce- 
organ; 0, ovaries; l, liver; g, gills; se, se, ral cavity; 7, intestine; 8, segmental organ; 
sete. Se, Se, Sete. 


© 

Molluscan archetype, after Carus. 
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sidering the ‘‘Lamp-shells” as worms. He first defines the two 
classes. The worms have an elongate form, while that of the 
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mollusk is concentrated or sac-like; hence the term Saccata 
applied to them by Professor Hyatt. 

In the mollusk the viscera are usually contained in a large 
chamber protruding above the foot, while in the worm ‘‘ the sym- 
metry of the body is never disturbed by the 
viscera.” In the mollusk, moreover, the man- 
tle is sac-like, ‘‘inclosing a conspicuous cav- 
ity,” and protecting the gills, while the ali- 
mentary canal is straight in the worm, rarely 
convoluted, and suspended freely in the peri- m 
visceral cavity, by bands (Fig. 1, b); in the 
mollusk this organ is always convoluted, and 
intimately blended, or united, with other or- 
gans. ‘The nervous system of the worms con- 
sists of a nerve collar from which start two chiate. 
parallel chains of ganglia,while in the mollusks foot 
there is a nerve collar, but no double chain, ana 
and instead, nerves are thrown out to the sensory, motor and 
parieto-splanchnie regions. The eggs of worms are usually (ex- 
cept in the leeches) set free in the general cavity of the body, 
which is not the case with the mollusks. Lastly, the embryo 
mollusk (Fig. 6) early develops a shell composed of one or two 
pieces, while the embryonic worm is usually distinctly ringed, 
as seen on the opposite page. 

Here, in passing, we would remark that while the mollusks are 
admirably characterized, the author has, we think, failed to give 
suflicient importance to the most fundamental and important char- 
acter in the typical worm. Certainly the ringed, segmented 
structure of the worm is that which, more than any other char- 
acter, separates it from other animals, and when the rings are 
absent, as in the Planarians, Nematoids and other low worms, this 
is an adaptive character resulting from their peculiar habits. 
Moreover it should be remembered that our author regards the 
Brachiopods as a division of Chetopod worms, in which the seg- 
ments are invariably present, and form the most important feature 
of those animals. Again, we fail to find any reference to the re- 
lation of the most important anatomical systems (the nervous, cir- 
culatory system and digestive canal) to the walls of the body. The 
correlation in structure of the nervous system of the higher worms 
to the segmented structure is also most intimate and remarkable. 
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Embryos of Worms. 
Fig. 7. Serpula; Fig. 8, Spio: Fig. 9, Melicerta (Rotifer); Fig. 10, Pileolaria; Fig. 11, 
Phoronis; (Fig. 7, original; Figs. 8 and 10, from Claparéde; Fig. 9, from Huxley; Fig. 
11, from Dyster.) 


Embryos of Brachiopods. 
Figs. 12, 13, 14, Thecidium (from Lacaze Duthiers). 


Figs. 15, 16, 17, Terebratulina (original). 


i Fig. 7. Fig. 8. Fig. 9. Fig. 10. Fig. 11. 
ii 

i Fig, 12. Fig. 13. Fig. 14. 

? Fig. 15. Fig. 16. Fig. 17. 


REVIEWS AND BOOK NOTICES. 47 


To this deficiency in the definitions, otherwise so full, we shall re- 
cur in noticing the author’s conclusions as to the more immediate 
relationship of the Brachiopoda. It may 
also be noticed that in none of the dia- 
grams of the transverse sections of the 
worms are the positions of the dorsal ves- 
sel or nervous cord in relation to the body 
walls indicated; and in this respect the 
same view of the mollusk is unsatisfac- 
tory. This is said not so much by way of 
criticism, as to call attention to important ee ee 
differences between the Brachiopods and Balations, sad of 
Chetopodous worms, which demand seri- 

ous consideration in accepting the conclusions as to the precise 
systematic position of the Bruchiopods claimed by the author. 

Farther on, in speaking of the general proportions of the body, 
it seems that the author does not lay much stress on the ringed 

Fig. 19, structure of the higher worms, of which it 
should be borne in mind he considers the Brach- 
iopods to form a division. Thus it is stated, 
almost casually, that ‘a prominent character of 
the higher worms is the annulations or rings 
marking the body.” As, however, the annula- 
tions are wanting in certain low worms (i.e. the 
Showing cephalic eo Gephyrea or Sipunculoid worms, Sagitta, Nema- 

Rigs toidea, Acanthocephala*) the absence of this 
notch; lateral noteh. @haracter in the Brachiopods is unimportant ; 
still, however, the peduncle of 
Lingula is ‘partially annulated” 
(Fig. 18). 

The comparison between the 
mollusks and worms is then ex- 
tended to the integumentary 
organs. Here, in an exceedingly 
suggestive way, the author shows Head of Discina. Head of Sabella. 
that in the worms the integument 
is rarely ever extended beyond the limits of the body ; but when 


Fig. 18. 


Fig. 20. 


*It should be borne in mind that these worms are mostly purasitic, or, as in Sagitta 
and Sipunculus, very aberrant forms, and the absence of rings is probably a secondary 
or adaptive character, 
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it is it forms a broad cephalic collar, ‘covering the base of the 
arms in those worms possessing it (as in Sabella, Fig. 19), while in 
the Brachiopoda the collar covers and protects the arms,” and this 
collar is not to be compared with the mantle of mollusks. On 


Fig. 22. 


Longitudinal section of anterior portion of Lingula. 


Fig. 23. 


\ 
cb 
Longitudinal section of anterior portion of Amphitrite ventrilabrum. 


m, mouth; @, esophagus; st, stomach; a, arm; ci, cirri; bf, brachial fold; cb, carti- 
laginous base of arm; s, sinus leading to arm; cc, cephalic collar or pallial membrane. 


page 27 the cephalic region of the true worms is discussed, and 
the intimate relationship between the head of certain worms, such 
as Sabella and Amphitrite, and that of the Brachiopods, shown, 
This can be seen by a glance at the accompanying figures. We 
cannot farther abstract the condensed statement of the author- 
By making a longitudinal section of the worm Amphitrite, and 
the brachiopod Lingula, the most interesting relationship may be 
detected (Figs. 22 and 23). 
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Considering the arms alone we are told that a transverse section 
of aright arm of Amphitrite (Fig. 24) resembles that of Lingula, 
(Fig. 25) much more than ‘‘corres- Fig. 24. Fig. 25. 
ponding sections of two Brachiopods 
resemble each other.” 

Bristles like those of worms, moved 
by muscles, and quite unlike the stiff 
spines of the Chitons occur in the 
3rachiopods. The muscles of the 
integument bear the closest resem- 
blance to those of worms. The peri- 
visceral cavity is shown to be, like : : 


Transverse _ Transverse sec- 
that of worms, lined with a delicate sectionofarm — tion of arm of Lin- 
of Amphitrite gula pyramidata, 
membrane strongly ciliated, ventrilubrum. 
ci, cirri; bf, brachial fold; s, sinus. 
Prof. Morse has succeeded in finding i Wis 
a vessel on the dorsal surface of the intestine of Lingula, but not 


the vesicle described by Hancock. But:still he, as well as others, 


Fig. 28. 
Cc | 
Fig. 29. 
\ 
\, \ 
a \) \A 
A 
| 
\ A 
\ \4 
NA 
Chiton spiculosus, Gray. Amicula Emersonii. Nerine cirratulus. Discina. 

A, side view of Chiton, a, cartilaginous Deciduous seta Deciduous seta 
magnified; B, side view layer; b, muscular of larval worm, of larval Discina, 
of one tuft of bristles in” layer. Nerine cirratulus, from Fritz Miiller. 
the girdle; C, a tuft of from Claparéde. 


bristles largely magni- 
fied; a. line of girdle; 6, 
base of tutt. 


has never succeeded in studying the vascular system satisfactorily. 

He, however, alludes to a pseudo-hemal system of organs, being 

a set of membranes which invest the oviducts, and has traced the 

circulation in living Rhynchonellz. This subject, and the circula- 
AMER. NATURALIST, VOL. VIII. 4 
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tion of Lingula, which has red blood, is reserved for discussion in 
a subsequent memoir. The digestive canal of the Brachiopods, 
as well as the circulatory system, does not compare well with 
those of the normal worms. 


**The anomalous features presented by some worms, in the 
absence of an anus, or the possession of a coecal stomach, and 
the anterior termination of the anus, are fully repeated in the 
Brachiopoda. In one entire division of the Brachiopoda, repre- 
sented by Terebratula, the stomach terminates in a cecal sac. 
In Terebratulina the alimentary tract is closed posteriorly. Nor 
has the slightest trace of an anus been detected in Thecidium, 
Waldheimia, Rhynchonella, and several other genera that have 
been examined. In the very early stages of Terebratulina, I 
have seen the rejectamenta escape from the mouth, and in no case 
has the appearance of an anal perforation been discovered. In 
Terebratulina, the alimentary tract pursues a direct antero-poste- 
rior course without convolutions, while in Lingula and Discina the 
anus terminates anteriorly on the right side. In Lingula, the in- 
testine makes a few turns, while in Discina it makes a single turn 
to the right.” 

The nervous system is much as in the worms, there being two 
lateral ventral cords, widely separated (in Lingula these lateral 
threads seem to be double and connected by commissures) and 
connected at the @sophagus by ganglionic enlargements, which 
send off threads to the pallial membranes, and to the various mus- 
cles. ‘The breathing organs of Brachiopods are contained in the 
pallial membrane, which is divided into two oblique transverse 
sinuses, apparently resembling the interior of the branchia of a 
worm. The genital organs are almost identical with those of 
worms, as may be seen by a study of Figs. 30-40. 


We now quote the author’s conclusions in his own words :— 


‘In considering the assemblage of remarkable characters in 
the Brachiopods, we must recognize in them a truly ancient type, 
and consequently a synthetic, or comprehensive type. Thus 
while we do not find them in all their characters resembling any 
one group of worms, I have endeavored to show that all their 
features, to a greater or less degree, are shared by one or the 
other of the various groups of the Vermes, with one or two 
features shared by the Arthropods. 

It is important to remark in this connection that most of the 
ancient groups differ from present groups with which they are 
associated. ‘Thus the Trilobites are widely unlike modern Crus- 
taceans, Milne-Edwards and Van Beneden suggesting their affini- 
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Segmental organs of worms. 
Fig. 30, Lumbricus; Fig. 31, Pectinaria; Fig. 32, Eunice; Fig. 33, Stylodrilus; Fig. 34, 


Nereis; se, segmental organ, g, genitalia, v, vascular channel, i, intestine; Fig. 30 is 
from Lankester, the rest from Claparéde. j 


Fig. 36. Fig. 37. Fig. 38. 


Segmental organs of the Brachiopods. 


Fig. 35, Discina; Fig. 36, Lingula; Fig. 37, Rhynchonella; Fig. 38, Terebratulina. 
These figures are trom Morse’s own studies. 


Fig. 30. Fig. 31. Fig. 32. . ne 
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ties with the Arachnids. Tetrabranchiate Cephalopods are widely 

separated from the Dibranchiate Cephalopods.  Crinoids are 

widely unlike modern Echinoderms. In other words, among the 

Mollusks, Echinoderms and Crustaceans are ancient types widely 

different from the modern types with which they are correlated. 
So in worms we should expect to see ancient types, while pre- 

senting a high organization, yet differing from present groups to 

which they are unquestionably related. And from 

the high complication of structure of the Brachi- Fig. 39. 

opods, Tetrabranchiates, and other ancient types, 

it would seem that in their culmination in ancient 


times they had the same relation to animals living SA aN 
then as the higher groups of present times bear 4 / 
to their associates. As to the more ancient forms // go 
of Brachiopods, it is probable with them, as with 1 ¥ 


other groups, that their lower members were soft- 
bodied, and the argument that has been urged, as 
militating against Darwin, that animals of high 
complication of structure occur in the older 
groups, becomes valueless, when we consider that 
the lower forms of their respective groups are \ 
more often soft-bodied, and that complicated forms a. 
of earlier times were also culminating forms of ‘ 
precxisting groups. Segmental organ of 

To sum up the whole then :—ancient Chetopod  «leiope Cuntrainii. 
worms culminated in two parallel lines, on the —m, inner mouth, 
one hand in the Brachiopods, and on the other, in 2h, Soren es 
the fixed and highly cephalized Cheetopods. The eritice of ditto; 4, 
divergence of the Brachiopods, having been at- —*: 
tained in more ancient times, a few degraded features are yet re- 
tained, whose relationships we find in the lower Vermes; while 
from their later divergence the fixed 
and cephalized Annelides are more 
j closely allied to present free Cheeto- 
pods. 
ae And so we must regard the Brach- 
iopods as ancient cephalized Cheto- 
pods, while Serpula, Amphitrite, 
Sabella, Protula and others, may be 
regarded as modern (later) cephalized 

8 a Chetopods.” 

Segmental organ of Terebratulina. 
s, segmental organ; m, inner mouth Aside from the great interest of 
of ditto; 0, external orifice of ditto; 5 


g- genital band; a, accessory vesi- the memoir, the skilful and concise 
cle; 7, intestine. 


\ 


Fig. 40. 
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manner in which the facts, — many 
discovered by the author hithself after the most patient study, 
which would in themselves commend the work to every one —are 
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presented, we think the author has demonstrated, in the clearest 
manner, that the Brachiopods are worms. And we congratulate 
ourselves that this important discovery of the obscure relationship 
of these animals has been made by an American naturalist, with 
the advantages presented in this country. 
Still, from the facts so clearly set forth, we doubt whether the 
srachiopods should, even with all the important Cheetopod charac- 
ters they present, be included in the division of Chaetopod worms, 
but rather look forward to their being united with the Polyzoa ina 
division equivalent, perhaps, to the rest of the worms, at least the 
Cheetophora and Discophora combined, and forming a somewhat 
parallel group. The Brachiopods, certainly, from Prof. Morse’s 
own showing, have not either such a nervous system, or respira- 
tory or circulating organs, or an annulated body, as would warrant 
their union with the Chetopods. He has fully proved that they 
are a synthetic type, combining the features of different groups of 
worms and other articulate animals, and in doing so he virtually 
forbids our sharing his view as to their special Cheetopod nature. 
We would prefer, in speculating on their ancestry, to derive the 
Brachiopods and Polyzoa from a common vermian ancestry, not 
much higher than the Rotifers, from which sprung two stems; one 
resulting in the Polyzoa, and the other in the more highly and 
specially-developed Brachiopods, while the Chzetopods were prob- 
ably derived independently from an ancestry higher perhaps, but 
vaguely resembling the Rotifers. As to the molluscan affinities 
of these animals, let those prove them who can, after going over 
step by step the track revealed by the patient and toilsome re- 
searches of our author. 


Norra Amertcan GrassHorpers.* —Dr. Hayden proposes to 
collect, in a single quarto volume, papers upon the zoology and 
botany of the Rocky Mountain region explored by him in his gov- 
ernment surveys. The fishes and reptiles will be elaborated 
by Professor Cope, the botany by Professor Porter, Hemiptera 
by Mr. Uhler, Coleoptera by Dr. Horn, birds by Dr. Coues and 
mammals by Professor Gill. The first part, on a portion of the 
Orthoptera, is now published, and if the whole work is executed 
upon the same scale, one volume cannot contain it all: let us hope 
that it will not. In the part before us, Dr. Thomas does not 


*Report of the U. S. Geological Survey of the Territories. F. V. Hayden, Geologist 
in charge. Vol. v, Zoology and Botany. Part i, Synopsis of the Acrididz of North 
America, by Cyrus Thomas, Ph.D. 4to. pp. x, 262. Washington, 1873. 
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confine himself to the study of Rocky Mountain forms, but 
includes the Acridians of the whole of North America. It is pre- 
ceded by an introductory statement of the external and internal 
structure of insects of this group, with especial reference to parts 
used in description ; by an exposition of the author’s idea of clas- 
sification and by notes on the geographical distribution of the 
genera and species. In the body of the work one hundred and 
twenty species and twenty-five genera of U. S. Acridians are 
described ; forty species and four genera as new. In the second 
part, the extra-limital species are described, but no new species are 
mentioned; and nearly all the descriptions, as well as many of 
those in the first part, are borrowed; it would have been well if 
the author had appended the describers’ names. The work is ac- 
companied by a well executed plate (none too large) in which, 
strange to say, nearly one-third of the figures are of European 
species,—copied from Fischer’s work; surely, from the abundant 
material in the author’s possession, suitable specimens could have 
been found for illustration. 


British Marine SEAWEEDS.*—This is a convenient little book, 
of which four parts have already appeared, and five or six are to 
follow. Mr. Grattan, whose home is at Torquay in Devonshire, 
a place famous in the history of British natural history, is a 
thorough enthusiast in seaweeds, and finding that the standard 
treatises on them were too scientific for the use of ordinary ama- 
teurs, and withal quite expensive, he has prepared this work, 
which is so simple that the most inexperienced student can readily 
understand it, while the price, sixpence sterling for each part, is 
moderate enough. Since a very large proportion of our New 
England alg consists of species occurring on the shores of Great 
Britain, and since Harvey’s Nereis, the only work on the alge of 
the United States, is costly and not suited to the needs of ama- 
teurs, this book will be very useful to those who not only collect, 
but desire to know something about seaweeds and sea-mosses.— 
C. Eaton. 


MonoGRaru OF THE Popurx.—Sir. John Lubbock 
has recently published a ‘‘ Monograph of the Collembola and Thy- 
sanura.” It forms a volume, in octavo, of the Ray Society. The 


* British Marine Alge: being a popular account of the Seaweeds of Great Britain, 
their collection and preservation. Illustrated. By W. H. Grattan. London: “ The 
Bazaar” office, 32 Wellington street, Strand, W. C. 
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work is beautifully, indeed lavishly, illustrated with seventy-eight 
plates, of which thirty-one are colored, nearly every plate repre- 
senting a distinct species highly magnified. The work will com- 
mend itself to microscopists, as it is accompanied by an essay, by 
Mr. Joseph Beck, on the scales of certain Poduree, with figures of 
the scales highly magnified. 


BOTANY. 


IRRITABILITY OF THE LEAVES oF THE SuNDEW.—In our last 
number attention was called to the old observations of Roth re- 
specting the irritability of Drosera leaves. It will be interesting 
to our readers to glance at a short abstract of Roth’s treatise.* 

The author begins by referring to the difficulty of drawing any 
line of demarcation between animals and plants. Some plants were 
believed, by the ancient philosophers, to possess a soul, since they 
appear to share with animals a kind of sensitiveness and motion. 
The word sensitiveness is, on some accounts, objectionable and it 
may be better, therefore, to employ the term irritability. A few 
plants possess this irritability in a high degree, but may we not as- 
cribe to others, irritability less in degree? The author next refers 
to the kindred plants Dionea musecipula and Drosera, intimating 
that the latter has, in a slight degree, the kind of irritability which 
characterizes the flytrap. He then describes the action of Dionewa 
in catching insects, and proceeds to give an account of the two 
more common species of sundew, Drosera rotundifolia and longi- 
folia. 

In July, 1779, while on a botanical excursion, Roth observed that 
some leaves of both species of Drosera had closed. Upon sepa- 
rating the infolded surfaces, he discovered dead insects, whereupon 
he asked himself whether sundew did not act just as Dioneea does. 
He transferred healthy plants to his house and proceeded to make 
the following experiments : — 

Ist. He placed, by a pair of pincers, an ant on the open leaf of 
Drosera rotundifolia. As soon as the ant tried to recover its free- 
dom, the hairs of the leaf turned towards his body, and the edges 
of the leaf rolled over towards him. In a few minutes the ant was 


*Von der Reizbarkeit der Blitter des sogenannten Sonnenthaues (Drosera rotundi- 
folia, longifolia.) Beytriige zur Botanik, Erster theil. s.60. Von Albrecht Wilhelm 
Roth. Bremen, 1782. On the Irritability of the Leaves of the so-called Sundew (Dro- 
sera rotundifolia). p.60. By Albrecht Wilhelm Roth. 1782. 
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concealed in the infolded leaf. The insect was killed by this im- 
prisonment. This experiment was repeated upon other leaves and 
with nearly the same results. 

2nd. He placed a little fly, being careful not to injure it, ona leaf 
of Drosera rotundifolia. The insect made some movements to gain 
his liberty, but he soon died, as did the ants in the previous exper- 
iments. The hairs bent inwards as before. The experiment began 
ateleven a.m. At five o’clock p. m. the leaf had completely closed 
and held the fly within. 

The third observation was made upon a specimen of Drosera 
longifolia. An ant was employed, and with the same results as be- 
fore. It is interesting to note the following on p. 64:—‘ Dieses 
Zusammenklappen erfolgt aber auch ebenso wenn man ein Stroh- 
halmchen oder eine Stecknadel zwischen dieselben bringt.” 

The author makes some remarks relative to the similarity of ac- 
tion in the two genera, Dionzea and Drosera. The most interesting 
note, however, is that in respect to the purpose of the irritability. 

“Mr. Ellis suggests in his letter to Linneeyps that nature, by the 
formation of the leaf of Dionzea, may perhaps have designed it to 
aid in its nourishment. Schreber, however, believes it is unlikely 
that plants should draw nourishment from insects pressed between 
their leaves. It is certain that we cannot determine positively 
what object the wise Creator may have had in giving to these plants 
this wonderful structure and irritability, but I believe that we may 
assume safely that this structure and faculty of these plants may 
tend, through this nourishment, to the preservation and propagation 
of their kind. We cannot yet determine whether these plants may 
not need for their support animal juices. Besides, knowing as we 
do that these plants have, chiefly on their leaves, an apparatus by 
which they may draw from the air foreign bodies for their nourish- 
ment, we have no reason to doubt this possibility.” 

The author claims that no one had preceded him in this investi- 
gation. 

In 1802, Roth published the following note (Neue Beytrage 
zur Botanik, von Al. W. Roth. Erster Theil. Frankf. am Mayn. 
1802. p. 185). ‘In Droseris Germanicis simile phenomenon ob- 
servatur et non minus miraculosum, quam in Dionma muscipula, 
Foliorum scilicet pili apice oriferi ab Insecto irritati inflectuntur, 
inflexi Insectum inearcerant, et folium demum complicatum incar- 
ceratum tenet.” 


= 


ZOOLOGY. 57 

Passing over the statements in De Candolle’s ‘‘ Introduction & 
l’étude de la Botanique” (Tome 1, p. 415) 1835; in Treviranus’ 
Physiologie der Gewachse (1838, vol. ii, s. 759), in Meyen’s 
Neues System der Planzen Physiol. vol. iii, s. 550, we find in 
Botanische Zeitung, June 29, 1860, an article by Nitschke, de- 
tailing an extensive series of experiments upon Drosera. These 
results, together with the very curious observations published in 
Comptes Rendus last year, we will present at an early day, feel- 
ing quite confident that many of our readers will carefully repeat 
some of these experiments during the coming season.—G. L. G. 


ZOOLOGY. 
A New cer1An Marre Borer.— Last June my attention 
was drawn to numerous castings, similar to those of the peach 
tree borer ( Trochilium exitiosum Say) projecting from the trunk of 


the soft maple trees surrounding our university yard. Having 
approached one of these trees I found several moths already 
hatched out, the most of the maple trees having been destroyed 
by this pernicious insect, which, boring in the bark and sap-wood, 
not only hinders the sap from circulating, but also enfeebles the 
trunk so that it is no longer able to support the weight of its 
foliage. 

During this summer a dozen of these trees were broken down, 
and the few still standing are in such a condition that I believe 
they will not resist the winds of a second season. This condition 
of things induced me to pay close attention to this insect — study- 
ing its habits and collecting specimens. I failed to find it de- 
scribed in any of the entomological works of the university 
library and I have been informed that Dr. Le Baron, State Ento- 
mologist, was not aware of any /Xgerians feeding on the maple 
tree. 

My confidence in this second statement having been reénforced 
by a similar answer of several men of experience that I consulted 
on the matter, I came to the conclusion that this insect is a new 
destroyer and enemy of our best shade tree. I therefore give you 
a description* of this insect, adding what I could observe on its 


*TROCHILIUM ACERICOLUM, n. sp. The female, the perfect insect of this geria, 
measures across the wings from 13-16 to 15-16 of an inch; its wings are transparent. 
FORE WINGS; the tips yellowish, opaque, with black veins; front margin and fringe 
black; a steel-blue transverse band beyond their middle. HIND WINGS with a steel- 
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.habits in the last two months and a half. It feeds on the inner 
bark and on the sap-wood. When fully fed it spins its cocoon 
near the surface of the outer bark. Early in the morning it makes 
its way out of the cocoon and the very thin layer of bark that 
covers it, leaving the cast skin half emerged from the orifice on 
the trunk, and appearing in a winged state. The females in lay- 
ing their eggs, select the roughest places of any part of the trunk 
—and not of the base only, as the 7. exitioswm— where they de- 
posit them one in a place. The larve are found under the bark at 
any time and in all sizes. — P. Germapius, Champaign, Ill. 


A spixous Fix 1x A Mrynow.—A genus of fishes (Protistius 
Cope) has been recently discovered in the Ecuadorian Andes, 
which in its general structure appears to belong to the bull-min- 
nows (Cyprinodontide). Its. head and mouth, however, resemble 
those of a mullet (Mugil) and it has a rudimental spinous dorsal 
fin consisting of a single small spine, which is bound to the back 
by membrane so as to be capable of but little erection. 


GEOLOGY. 


Return Or Proressor Marsn’s Expepirion.—Prof. O. C. Marsh 
and party returned to New Haven, November 7th, after an absence 
of five months in the Rocky Mountain region and on the Pacific 
Coast. The present expedition had the same object in view as 
those of previous years, viz: a study of the vertebrate fossils of 
the west, especially those of the Cretaceous and Tertiary formations. 
The first explorations this year were made in the Pliocene deposits 
near the Niobrara River. The party fitted out in June at Fort 


blue spot in the middle of the fore margin; fringe black. TAtL (caudal tuft) deep 
orange. ABDOMEN, above steel-blue; beneath, except the second ring from the tho- 
rax, steel-blue and golden-yellow with a longitudinal orange line in the middle. 
THORAX shining brown-yellow. LEGS bairy, yellow, spotted with orange and steel- 
blue; femur of the front pair, orange. Prosternum, heavy orange; mesosternum 
and metasternum, heavy golden-yellow. HEAD mostly oceupied by large black eyes, 
in the front part of each of which is a white silvery spot. PALPI orange. TONGUE 
distinct, spiral, yellow, 3-16 of an inch. 

The male differs from the female in being somewhat smaller, having the fringe 
brown-golden; the abdomen, above of a lighter steel-blue, inclining to a bronze, and 
beneath of a more intense golden-yellow; hairs of the tail of a steel-blue color half- 
way from the base, and the remaining of paler orange. In a word, he is of a lighter 
color than the female. 

The larva is whitish, hairy, head brown; length 9-10 inch and diameter 1-8 of 
an inch. 
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McPherson, Nebraska, and, accompanied by an escort of two 
companies of U. 8S. Cavalry, proceeded to the Niobrara, and 
worked in that country for several weeks. Owing to hostile In- 
dians,,the explorations of the party here were attended with much 
difficulty and danger, but were on the whole quite successful. 
Many new animals were discovered, and ample material secured 
for a full investigation of those previously known from that 
region. 

A second expedition was made in August from Fort Bridger, 
Wyoming, and large collections of Eocene fossil vertebrates were 
obtained, especially of the Dinocerata, Quadrumana and Cheirop- 
tera, which had first been brought to light by the researches of 
the party in previous years. A third trip was made in September 
to the Tertiary beds of Idaho and Oregon, where some interest- 
ing discoveries were made. The party went from Oregon to San 
Francisco by sea, narrowly escaping shipwreck, and then re- 
turned east by rail. On the way, short visits were made to local- 
ities in Colorado and Kansas, to complete investigations begun 
last year. The expedition as a whole was very successful, not 
merely on account of the large number of new animals discovered, 
but also on account of the extensive collections made to complete 
the study of those previously fgund. All of the collections se- 
cured are now in the museum of Yale College. 


MICROSCOPY. 


A New Section Currer.—Prof. T. D. Biscoe has contrived a 
new section cutter which is principally adapted for preparing sec- 
tions of soft vegetable tissues and organs, such as leaves, buds, 
etc. It consists essentially of a large glass stage-plate upon which 
the object is fastened, and a movable frame to slide upon this, car- 
rying a razor blade at an adjustable distance from the plate. This 
apparatus cuts sections of objects while they are under observation 
on the stage of the microscope, under powers as high as the 2 inch 
(X 80); and with it Prof. Biscoe has been able to cut series of 
fifteen consecutive sections, each one of which was perfect and the 
average thickness of which was g 955 inch. The following is his 
description of the contrivance. 

‘Fig. 41 is a plate that fits on to the stage of the microscope 
with a tight friction, yet so that it has movements of an inch or 
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more in any direction, so that the object can be brought into the 
field of view; ais a glass plate held in place by the two pieces 
of wood with screws on the right and left; 0 is the wooden base 
of the affair with an oval opening for the illuminating apparatus 
to come up; this wooden base being covered on the inner or upper 
side with velvet to make smooth the friction on the under side of 
the stage. For use with a mechanical stage this arrangement is 
modified and much simplified, the large glass plate being merely 
attached to the stage, whose screw movements enable the object 
to be brought into the field of view. On the middle of the upper 
side of the glass plate are cemented four strips of glass as shown, 
just far enough apart to take in a common glass slide which is held 
in place by a couple of wedges of common sheet brass ; and on the 
middle of a slide is fastened the object to be cut, either with gum 


Fig. 41. 


arabic or sometimes with collodion. For holding hard objects like 
wood the arrangements are not yet quite perfected, but no special 
difficulty is expected. 

Fig. 42 gives a perspective view of the triangular wooden frame 
that holds a razor blade, 7, whose edge and back come down lower 
than the rest of the frame. By means of the three screws with 
graduated heads the whole frame, razor and all, is raised or low- 
ered from the glass plate (a, Fig. 41) on which the triangle rests 
and slides with these three screws as its feet. These three sup- 
porting screws are cut with a thread that counts forty to the inch ; 
the screw head is divided into one hundred equal parts, and can be 
moved without much difficulty through half of one division, giving 
a vertical motion of go'y5 inch to the cutting edge. 
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Fig. 45 is a large view of one of the screws, with its indicator. 
The indicator may be a simple pin set in the wooden frame, but 
is more convenient if made movable around the axis of the 
screws, so that when the razor is returned after sharpening they 
may be all turned around to the 0 of their respective screws and 
therefore all read alike while the successive cuts are being made. 
On the side of the indicators are scales which show how many com- 
plete revolutions of the screws have been made. These indicators 
should move quite stiffly, so. as not to be accidentally misplaced 
when turning the screw heads. 

With the hands upon the triangle and the eye at the microscope 
tube, the razor can be moved so that its edge shall either make a 
drawing cut or push straight through the object like a chisel, ac- 


Fig. 42. Fig. 43. 


cording as either method or any gradation between them suits best 
the nature of the substance cut. Thus perfectly even slices can 
be cut, and it is quite easy to take them in consecutive order even 
when called off in the midst of the work and compelled to wait 
half an hour before resuming it. It is a luxury to take off slice 
after slice and know that there is no danger of losing just the 
slices you want especially to see. The object is kept wet with 
glycerine, and just as the razor begins to cut, a drop of glycerine 
is placed on its edge in which the slice floats without sticking ; 
though care must be taken in the case of very thin and small sec- 


tions not to lose them in a large drop of glycerine in which they 
would be found with great difliculty. By this method slices g5!,5 
of an inch in thickness, or rather in thinness, can be all worked 
out nicely, though before it was adopted such thin slices were all 
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torn, so as to be unrecognizable. Whether a blade can be made 
to cut any thinner than that has not been tried; but it may be re- 
marked that the first razor blade used gave out at s}55 inch thick, 
and would not take an edge capable of cutting finer than that.” 


NOTES. 


Arter twenty-seven years of unremitting toil for the advance- 
ment, the exaltation and free spread of science in this country, 
the land of his adoption, Louis Agassiz died, in the ripeness of his 
years, Dec. 14, aged sixty-six. It is not the time now to estimate 
Professor Agassiz’s scientific attainments and compare him with 
his contemporaries, but to mourn the loss of one whose profound 
learning and genius for original research ; whose organizing abili- 
ties, courageous adherence to the dictates of his conscience when 
matters of scientific faith were at stake; whose persuasive elo- 
quence, rare personal magnetism, conspicuous enthusiasm, and 
untiring industry which, though it shortened his life, intensified its 
value, made him one of the remarkable men of the century. 

A student and friend of Humboldt and Cuvier, and enjoying the 
instructions of Oken, Tiedemann and others, he certainly had won- 
derful advantages, and by his native genius and sturdy industry 
made the most of them, his reputation being more than European 
before he was thirty years of age. At the age of thirty-nine he 
came to this country, travelled extensively, and extended his gla- 
cial theory to include both hemispheres. Here he began to build 
up the Museum of Comparative Zoology, his singleness of purpose, 
rare personal qualities and disinterested zeal, winning him friends 
and means for carrying on that vast establishment. Meanwhile he 
travelled and lectured over the country ; everywhere by his native 
unatiected eloquence winning men to a just appreciation of the 
objects and needs of science, and elevating and dignifying the 
pursuit of knowledge for its own sake. He was an admirable 
teacher, and introduced new methods of studying zoology. He 
gathered about him a number of young men, some of whom were 
associated with him in the preparation of the material for his great 
work, ‘*Contributions to the Natural History of the United 
States ;” and so powerful was his influence over his students that 
he may be said to have founded a school in natural history, 
based on the spirit of Cuvier, who moulded Agassiz himself in his 
student days. 
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Then came his Brazilian journey, with the immense zoological 
treasures accruing. Hardly resting from this exploration he or- 
ganized the Hassler Expedition around the continent of South 
America, under the auspices of the Coast Survey, and recuperated 
his shattered health on that long voyage. Finally, he established, 
with the aid of its liberal founder, the Anderson Schoo] of Natural 
History, and it was there in his disinterested labors in behalf of 
improved methods of teaching in our higher and normal schools 
that he undoubtedly overworked himself and lost the strength to 
resist the strain of duties and cares that multiplied during the 
succeeding autumn. 

He died literally in the harness; full of plans for the develop- 
ment of his great museum, for the enlargement and full success of 
the Anderson School at Penekese Island, meanwhile doing origi- 
nal work at the museum, writing a course of articles for the ** At- 
lantic Monthly,” and preparing some papers for this journal; all 
this, while performing his college duties in the lecture rooms and 
laboratories of the museum, with a course of popular Jectures at 
Washington on his hands, and meanwhile not unmindful of the 
calls of social life. 

Professor Agassiz was perhaps the most widely known and 
popular man in the United States. In his death it may be said 
that science has lost one of;its most gifted followers, and humani- 
ty, in his long devotion to all that tends to elevate the race, one 
of its best types. 


Ir will be seen by the following letter, dated San Francisco, Cal., 
Dec. 2, 1873, from Mr. W. H. Dall, that the explorations of 
which he has charge have been quite successful :— 


‘*We have had a very successful season, though the spring was 
a very late one, and have accomplished more than I dared to hope 
at first. Our work lay in the islands between Attu and the Shu- 
magins. We have visited nearly every point of interest in the 
Aleutian chain, including Attu, Kyska, Amchitka, Adakh, Atka, 
Four Craters, Bogosloff, Unalashka and the Shumagins, correcting 
the astronomical positions, variation of the compass, general hy- 
drography, ete. We surveyed a harbor for the landing of one end 
of the Japan cable—if they take it that way—on the island of 
Kyska. We made some interesting soundings in Behring Sea, 
showing great depths of water in the western part of it, witha 
bottom of Globigerina ooze, our deepest cast giving about 1200 
fathoms without bottom. We disproved the existence of the cel- 
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ebrated Bogosloff reef, finding 800 fathoms without bottom where 
it is laid down on the chart. We found the magnetic variation 
to be less easterly than when the last observations were taken. 
During our leisure natural history was not neglected, and we now 
have 2 magnificent geographical collection, especially in marine 
invertebrates. In birds, too, we did very well, and especially in 
prehistoric relics. We found no Asiatic influence in the western 
islands but a more predominating Arctic type of fauna and flora 
as we went west. We got several hundred wood carvings from 


saves, about three hundred bone and stone implements and thirty- 
six prehistoric crania and some later ones. 
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